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case history and offer a detailed report. 
john R. Kleiser, A.M. 
athryn Kramer Please address your inquiries to: 


Jock Sheliey, Joun M. Barcuay, Registrar 


Devereux Schools 


Herena T. Devereux, Director 
J. Scorr, M.D., Executive Director 


SANTA BARBARA, CALIFORNIA DEVON, PENNSYLVANIA 


Please Mention this Journal when writing to Advertisers 


2 
: 
q 
4 

i 

> a 

FOUNDATION 


ANNALS OF INTERNAL MEDICINE 


Important New Journal from 
Williams & Wilkins 


THE JOURNAL OF THE AMERICAN 
GERIATRICS SOCIETY 


Official Journal of the American Geriatrics Society 


A critical journal covering all the practical, clinical aspects of the rapidly-expanding field of 
geriatrics. Early articles include: Cortisone therapy in the older patient; Psychiatric aspects 
of mental competency; Broadening indications for tracheotomy in the aged; Enterovesicle fistula; 
Surgical aspects of aged persons. Many fields represented on the editorial board: surgery, 
urology, psychiatry, ophthalmology, biochemistry, gerontology, etc. 


Editor: WitLarp O. Tuompson, M.D., President of the American Geriatrics Sociely. 


Monthly, one volume (of about 900 pp.) a year beginning January. The January 1953 issue 
will be Volume 1, Number 1. 


Subscription price per volume $10.00 


X-RAY DIAGNOSIS OF CHEST DISEASES 


By Coreman B. Rapin, M.D. 


Covers anatomy of the chest from the roentgenological standpoint; the principles underlying 
the techniques; the rudiments of fluoroscopy; correlation between the appearance of the roentgen 
shadows and the underlying pathological processes; changes in the thoracic organs during the 
course of the special diseases, with emphasis on the diagnostic significance of the shadows; differ- 
ential diagnosis of certain types of shadows. 


510 pp., 288 figs., $12.00 


DISEASES OF THE CHEST 


By T. Royvte Dawser, A.B., M.D., F.R.C.P., and Lioyp E. Hawes, A.B., 

M.D., D.A.B.R. 

Covers diagnosis, differential diagnosis, prognosis and treatment of all important chest diseases. 
Includes full accounts of such important subjects as beryllium poisoning, aspergillosis, blas- 
tomycosis, angina pectoris, bronchial asthma, coronary thrombosis, silicosis, Q ean, tularemia, 
histoplasmosis, etc. Teaches you to choose the one best means of diagnosis in every case, how 
to take x-rays and how to interpret them. 


458 pp., 216 figs., $10.00 


BASIC PRINCIPLES OF CANCER PRACTICE 


A Book on Diagnosis, Prognosis and Treatment of Human Neoplasms for 
the General Practitioner and Medical Student 


Teaches you how to recognize any type of cancer, even if you have never seen it before, if you 
know the behavior of the large grou neoplasms. ‘Teaches you that cancer is understandable 
and often curable. Provides a simplified approach to the wide diversity of clinical and laboratory 
procedures, shows you how you can treat cancer in everyday practice. 


409 pp., 106 figs., $7.00 


The Williams & Wilkins Company 


Mt. Royal and Guilford Aves., Baltimore 2, Maryland 
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“diabetes mellitus .. 


shows a marked 
familial 


the diabetic family 


Every case of diabetes is a clear indication to test the patient's 
relatives for evidence of the “pronounced inherited susceptibility 
to the development of the clinical form of the disease.”' Early 
diagnosis makes possible the early control and continuous treat- 
ment that are “of the greatest importance in reducing the incidence 2 


and severity of degenerative complications.” ? 


diabetes in children 


Testing for diabetes is especially indicated in children and youthful 
members of diabetic families, since “the age at onset is earlier in, 
those cases with positive family histories of diabetes.”! Prompt = 
control is a significant factor in postponing or preventing vascular 
complications — now responsible for more deaths and debility than ye 
all other causes in patients with onset of diabetes early in life.* 


CLIN 


US Pat OFF 


for urine-sugar detection 


Detection of urine-sugar is simple, reliable and rapid with 
Clinitest (Brand) Reagent Tablets. The results are directly 
read. No external heating is needed. Clinitest is excellent for 
office and clinic, and for diabetic patients. 


1. Watson, E. M., and Thompson, M. W. 
Am. J. Digest. Dis. 18 : 326, 1951. 


ELKHART, 2. Wilson, J. L.; Root, H. F., and Marbie, 
A M E S INDIANA A.: JAMA. 147:1526 (Dec. 15) 1951 
COMPANY, INC. | 
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‘Carbo-Resin’ Therapy 
Simplifies Control of Edema 


e@ Permits more liberal salt intake, enhances 
palatability of diet 
@ Safely removes sodium from intestinal tract 


and prevents its reabsorption ‘ 


e Decreases the frequency of need for mercurial 
diuretics by potentiating their effectiveness 


@ May be lifesaving therapy for patients who 
have developed a resistance to mercury 


e Useful in congestive heart failure, cirrhosis 
of the liver, edema of pregnancy, hyperten- 
sion, or whenever salt restriction is advisable 


Eli Lilly and Company « Indianapolis 6, Indiana, U.S.A. 


New recipe book helps keep patients on ‘Carbo-Resin’ 
A new unflavored ‘Carbo-Resin,’ which can be incorporated in 
cookies, puddings, fruit juices, and the like, is now available. Printed 
recipes giving complete directions for preparing a variety of tasty 
dosage forms in the home can be obtained from the Lilly medical 
service representative or direct from Indianapolis upon request. 


CAUTION: Only unflavored ‘Carbo-Resin’ is suitable for incor- 
poration in recipes. 


PRESCRIBE FLAVORED OR UNFLAVORED 


Carbo-Resin 


(CARBACRYLAMINE RESINS, LILLY) 
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for Quick Action! 


in the Respiratory and Circulatory Emergencies 
of Intravenous Barbiturate Anesthesia. 


inject 


otrazol 


intravenously, intramuscularly, subcutaneously 


In respiratory and other emergencies resulting 
from medullary depression during anesthesia. 
Ampules | and 3 cc., tablets, solution, powder. 


Metrazol, brand of pentamethylentetrazol, Trade Mark Reg. U.S. Pat. Off., E. Bilhuber, Inc., Mfr. 


Bilh uber-Knoll Corp. Orange, 


SOUTHEY-LEECH TUBES 


PROVIDE AMAZING DRAINAGE IN THE RELIEF OF 


MASSIVE EDEMA 


“We have used the Southey-Leech tube exclusively in recent 
years, with results considerably superior to those obtained with 
the ordinary cannula... The loss of nearly 22 liters in a single 
ten-hour trial is an all time high in our experience.”’* 


*Fiese, M. J., and Thayer, J. M.: Archives, Int. Med. 85:132 (Jan. 1950) 


—— Prepare for that emergency—Clip Coupon Now — Tubes and trocar made of 
Please send sets of Southey-Leech ! — Ask 
Tubes, complete with trocar and drainage | 


tubing at $12.00 per set to: 
Name: 


Street: 


62 WATERMAN ST. 
City: | PROVIDENCE 6, RHODE ISLAND 
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New York, N. Y. 

Keeler, K. C., and Rusk, H. A.: 
New York State J. Med. 

52:75 (Jam. 1) 1952 


Seidmon, E. E. P.: 

Am. J. Digest. Dis. 

18:274 (Sept.) 1951 
“No fi il 


Again and again, Cellothyl demonstrates its effective- 
ness in re-establishing proper bowel function. Hun- 
dreds of recorded clinical cases demonstrate Cellothyl’s 
value as a constipation corrective. Note these important 
points: 

1. Cellothy! provides bulk where needed. Ccl- 


lothyl provides proper bulk only in the colon, 
does not cause distention in the stomach. 


2. Cellothyl acts physiologically. Like food, Cel- 
lothyl remains in liquid form throughout the 
digestive tract until it reaches the colon. Here, 
it gels into soft, moist bulk and induces normal 
peristalsis by gentle mechanical stimulation. 

3. Cellothyl!’s effect is prolonged. Cellothyl cor- 
rects—not merely relieves—constipation, Usually, 
soft, formed stools appear within a few days, and 
a reduced dosage will maintain regularity. 


® 
Cellothy] rine 


CHILE OTT 


MORRIS PLAINS. NEW JERSEY 
FORMERLY THE MALTINE COMPANY 
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@ Habit Time of Bowel Movement— 
not merely relief of constipation—is 
secured by proper use of Petrogalar. 


Petrogalar promotes development 
of normally hydrated, comfortable 
and easily passed stools. 


Once achieved, the normal bowel 
habit may often maintain itself even 
though the dosage of this adjuvant 
is slowly tapered off. 


PETROGALAR 


AQUEOUS SUSPENSION OF MINERAL OIL, PLAIN 


Supplied: Bottles of one pint 
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ORTO 


The name Schering has come to stand for pioneering 
research and leadership in steroid hormone chemistry. 


Now Schering adds this new important product to its 


steroid line— available in ample amount to meet all 


your cortisone needs. 


Available as 25 mg. tablets, bottles of 30. For complete information 
write to our Medical Service Department. 


CORPORATION: BLOOMFIELD,N.J. 
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TROMEXAN*@ 


ethyl acetate 


new oral 
anticoagulant 
in the prophylaxis concesnve near rauure 


and treatment 
of thrombosis... 


Regardless of the site or extent of thrombus 
formation ... whether treatment is prophylactic 
or therapeutic ... the advantageous properties 
of Tromexan facilitate management for you 
and provide factors of greater safety against 
hemorrhagic accident for your patient. 


with TROMEXAN: 


A therapeutic prothrombin-level is reached 

in 18-24 hours, 

Dangerous cumulation is minimized thus reducing 
the likelihood of hemorrhage through accidental 
overdosage. 


TROMEXAN 


(brand of ethyl biscoumacetate ) : available as 
uncoated tablets 300 mg., in bottles of 25, 50, 250 and 
1000; tablets of 150 mg., in bottles of 50, 250 and 1000. 


ENDARTERITIS OBLITERANS 


TRAUMA (selected cases) 


Despite its qualities which allow for greater safety, 
TROMEXAN therapy should always be controlled by 
periodic prothrombin-time determinations. A detailed 
brochure fully describing the method of use of 
TROMEXAN will gladly be sent on request. 


4 for — indication: j 
greater safety a 
aes CEREBRAL THROMBOSIS 4 
| 
| PULMONARY EMBOLISM 
yf PELVIC VEIN THROMBOSIS 
mi 
| 
Geigy PHARMACEUTICALS - Division of Geigy Company, Inc.,220 Church Street, New York 13, New York | 
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Clinicians are reporting on 


NEO-PENIL* 


... the new, long-acting derivative of penicillin 


... about its ability to concentrate in the lung: 


“... concentrations of this drug in the lungs after intramuscular injection are 
five to ten times higher than those of benzylpenicillin [penicillin G].""! 


... about its ability to concentrate in sputum: 


“‘Neo-Penil gave rise to significantly higher concentrations of penicillin 
in bronchial secretions than did procaine penicillin . . .’"? 


... about its effectiveness in bronchopulmonary disease: 
“Our own evidence would indicate that it is a more effective form of penicillin 
in patients with chronic pulmonary emphysema and bronchopulmonary infection." 


“This compound appeared to have a unique value in respiratory infections due 
to gram-positive bacteria.""! 


Bibliography: \. Barach, ALL, et al. Bull. New York Acad. Med. 28°353 (June) 1952. 
2. Flippin, H.F., et al.: Report distributed at the Chicago Session of the A.M.A. (June) 1952. 
3. Segal, M.S., et al.: GP, in press. 


‘Neo-Penil’ is available at retail pharmacies, in single-dose, silicone-treated vials 
of 500,000 units. Full information about ‘Neo-Penil’ accompanies each vial, 
or may be obtained by writing to: 


Smith, Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. for penethamate hydriodide, S.K.F. 
(penicillin G diethylaminoethyl ester hydriodide) Patent Applied For 
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oral penicillin t.i.d. 


Just 1 or 2 Pentids Tablets t.i.d. are particularly effective . . . 
convenient, easy-to-take . . . cause fewer side effects . . . and are 
less than '% the cost of the newer antibiotics. 

Bottles of 12 and 100. 


formulated for convenient t.i.d. dosage Pent i a oo. 


Squibb 200,000 Unit Penicillin Tablets 


PENTION TRADEMARK OF SQUIRE SONS SQUIBB 
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DIASAL LOOKS LIKE SALT 
DIASAL TASTES LIKE SALT 


for your low-sodium-~die pationt 
DIASAL 


DIASAL is an outstanding salt substitute. 

In addition to its fine salt taste, it contains glutamic 
acid to bring out the natural flavor of each food 
—and it can be used in cooking. At the same 

time its high potassium content protects 

your patient against potassium depletion, 

a hazard of low-sodium diets.’ 


“Of all the products [salt substitutes) studied, 
DIASAL most closely approximates 
sodium chloride in ... pour-quality, 
appearance and stability.”* 


Contains No Lithium - No Sodium - No Ammonium : 


Consti'uents potassium chionde giviamic acid and iner! excipients 


DIASAL may be freely prescribed in congestive heart failure, 
hypertension, arteriosclerosis and toxemias of pregnancy. 

It is contraindicated only in severe renal disorders and oliguria. 
DIASAL—in 2-oz. shakers and 8-oz. bottles at all pharmacies. 


Samples, literature and pads of low-sodium diets available on request. 


1. Fremont, R. E.; Rimmerman. A. B.. and Shattel. H. E Postgrad. Med. 10:216, 1951. 
2. Rimmerman,. A. B.. et al: Am. Pract. & Digest Treat. 2:168, 1951. 


FOUGERA 


E. FOUGERA & COMPANY, INC. 
76 Varick Street. New York 13. New York 
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Phonocardiogram 
of DIAGNOSTIC quality 


WITH 


High-deflection-speed 
electrocardiogram 


OR, two other 


physiological phenomena 
in combination. 
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Sanborn instruments 


for the recording 


of physiological phenomena* 


CARDIETTE 


Equipped with one 
ECG amplifier and 
one heart sound amplifier. 
Both are removable 
and interchangeable. 
Additional ECG amplifier 
available if recording of 
*cardiograms and/or other physiological 
phenomena in combination is desired. 
Paper speeds 2.5, 25 and 75 mm/sec. 
AC power operated. 6cm. bromide paper. 


Electrocardiogram 
WITH 


one other physiological 
phenomenon 


OR, two other 
physiological phenomena 
in combination. 


For further information 
on either or both of 
these instruments, oddress 


CARDIETTE 


Each of the two channels 
may include either a Carrier Type 
or General Purpose Amplifier, 
or the latter in combination 
with either ECG or DC 
Preamplifiers. Amplifiers and 
preamplifiers interchangeable. 
Five dual sets of speeds 
—5 and 0.5, 10 and 1, 25 and 
2.5, 50 and 5, 100 and 10 mm/sec. 
5 inch recording Permapaper. 


CAMBRIDGE 39, 
Company 
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= 
whenever laxation is indicated 
a Fleet isa containing in each biphosp! 
and sédium sodium biphosphate 48 Gm. 
B. FLEET COMPANY, INC:, Lynchburg, Virginia 
Accepted for advertising by the the Americas rican. edical A <iotion 


@odic brox we 
by Upjcha come 
pachontimetic 

the action of 


hildrou— 


Gantrisin”'Roche' -- a more soluble, 
single sulfonamide with a wider 


antibacterial spectrum -- is now 


available as a raspberry-flavored 


pediatric suspension. 


"...with infants and children 


where the difficulty of fluid 


administration is sometimes great 
---Gantrisin offers the advantage 
of an effective sulfonamide of high 
solubility with little danger of 
renal complications." 


T s Rep. B & Me 
9:764, 1951 
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7 in peripheral 
vascular 


diterders... 


Priscoline 


Virtually as effective by 

oral as by intravenous or 

intramuscular administration, 

this unusually potent 

vasodilator may be expected 

to induce cumulative 

benefits in both functional 
orally and and obstructive peripheral 


vascular disorders. 
parenterally effe ective Supplied as Tablets of 25 mg., 
° P in bottles of 100 and 1000. 

peripheral vasodilator Baie, 98 me, pee 6 
bottles of 1 pint 
Multiple-dose vials, 10 cc., 
containing 25 mg. per cc. 
Ciba Pharmaceutical Products, Inc., 
Summit, New Jersey 


Priscoline® hydrochloride 
(benzazoline hydrochloride Ciba) 
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Oil dispersion (x133). Large irregular globules 
fail to mix readily with fecal mass. Phenol- 


phthalein is not evenly distributed to stimulate 
peristalsis. Action may be sporadic and evacuation 


mplete. 


2 small, uniform globules and the phenolphtha- 


lein mix readily with the bowel content, produc- 
ing peristalsis by more uniform lubrication and 


stimulation. 


Which Laxative is Better — 


COARSE DISPERSION OR FINE EMULSION? 


Coarse dispersions are unstable, and 
erratic in their effects. Any physician 
can recognize the superiority of the 
fine Agoral emulsion (at right, above) 
compared with an ordinary oil-in- 
water dispersion (left). 

Free-floating oil is distasteful and 
often regurgitated. Large oil globules 
tend to coalesce and form pools in the 
gut, which may seep past the sphinc- 
ter as anal leakage. 


Agreeable to Sensitive Stomach 
The fine emulsion of Agoral is palat- 
able and will not distress a sensitive 
stomach. It assures more uniform dos- 
age and distribution of the active ingre- 
dients, more uniform clinical results. 
Its thorough admixture with the 


bowel content gives effective, uniform 
lubrication of the fecal mass as well 
as the canal. There is no loose oil to 
cause anal leakage. 

Mixed like Homogenized Milk 

Agoral is emulsified exclusively with 
refined white mineral oil, purified 
white phenolphthalein, agar-gel, trag- 
acanth, acacia, egg-albumen and glyc- 
erin, by a special process similar to 
that used for homogenizing milk. 

For over 30 years medical men have 
obtained results with Agoral with a 
uniformity and precision which are a 
constant source of satisfaction both 
to them and to their patients. 

William R. Warner, Div. of Warner- 
Hudnut, Inc., New York 11, N. Y. 


PLEASANT AND GENTLY EFFECTIVE WITHOUT DISTRESS OR LEAKAGE 
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The thought of meals without salt is unappealing 
to most patients who are placed on a salt-restricted diet. 


The prescription of Neocurtasal can prove 
to be a most encouraging measure. 


Neocurtasal is a “trustworthy, nonsodium-containing salt 
substitute”? designed to make the low sodium diet palatable. 


For all salt (sodium)-free diets —Neocurtasal may be used 
wherever sodium restriction is indicated: congestive heart failure, 
hypertension, arteriosclerosis, pregnancy (to forestall 

tendency to fluid retention). It contains potassium chloride, 
ammonium chloride, potassium formate, calcium formate, 
magnesium citrate and starch. 


Neocurtasal 


SALT WITHOUT SODIUM 
Neoeurtasal 10DIzZED 


(Contains potassium iodide 0.01%.) 


1. Burton S “Hi Book of P: 
ond Familiar Phrases.” Both available in 2 oz. shakers 


Macmillan Co., 1948, p. 2028. and 8 oz. bottles. 


2. Heller, E. M.: The Treatment of Essential 
Hypertension. Canad. Med. Assn. Jour. 


61 :293-299, Sept., 1949. 
Neocurtasal, trademark reg. U.S. & Canada New Your Winoso, 
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ganglionic block in hypertension 


to reduce blood pressure and relieve symptoms —a new, potent oral hypotensive 


Extensive clinical use has demonstrated 


Methium’s ability to 

1. reduce blood pressure to more normal 
levels 

2. relieve hypertensive symptoms 

3. provide symptomatic relief in some cases 
even where pressure cannot be lowered. 


An autonomic ganglionic blocking agent, 
Methium (hexamethonium chloride) inhib- 
its nerve impulses that produce vasoconstric- 
tion—thereby causing blood pressure to fall. 


In successfully treated patients, receding 
pressure is accompanied by relief of head- 


ache, dizziness, palpitation and fatigue. In 
other cases, where blood pressure does not 
respond to therapy, symptomatic improve- 
ment may nonetheless be noted. 


Methium is a potent drug and should be used 
with great caution when complications exist 
—impaired renal function, coronary artery 
disease and existing or threatened cerebral 
vascular accidents. Complete instructions for 
prescribing Methium are available on writ- 
ten request or from your Chilcott detail man 
and should be consulted before using the drug. 


Methium is supplied in both 125 mg. and 250 
mg. scored tablets in bottles of 100 and 500. 


Methium.. @ 


OF 


CHLOMIDE) 


HILCOTT MORRIS PLAINS, NEW JERSEY 


FORMERLY THE MAL TINE 
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PROGYNON-B 


The menopausal patient with severe ¢strogen deficiency 

symptoms — the so-called “difficult case” — requires large 

doses of the natural hormone, estradiol, for ameliora- 

tion of symptoms. Procynon-B® (Estradiol Benzoate 

U.S.P.) supplies the primary ovarian hormone in 

high potency for speedy relief. Injected intra- 

muscularly, it initiates dramatic improvement 

rapidly and converts the difficult case to an 

easy one. Concentrations as high as 3.33 

mg. per cubic centimeter (200,000 ont 
1.U.) are available for treatment of Selering conrorarion > 
these so-called “difficult cases.” 


tn Canada: SCHERING CORPORATION, LTD., MONTREAL 
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fo iniravenous or rectal cdminisiration of 


PATENT PENDING 


@ for the cardiac patient 


@ for the asthmatic patient 


NEISL ERS 


provides 5 grains of aminophylline per 
plied for oral administration. The use of 


oral 
two gnti-noviea foctors (Aluminum Hy- 
droxide ond Ethyl Aminobenzecte) 


4 
with complete Safety and Simplicity 
aa 
bl 
tablets 
4 
4 
| 
dis eliminates the nausea, vomiting and gas- 
Foch Cordatin toblet 
: Hydroxide he 
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ACETATE 
(HYDROCORTISONE ACETATE, Merck) 


For Rheumatoid and Osteoarthritic Joints 


Local relief — Independent of systemic effects 


Intra-articular injection of HYDROCORTONE Acetate into rheumatoid and osteo- 
arthritic joints affords prompt symptomatic relief, usually within 24 hours and last- 
ing for three to twenty-one days or longer. Repeated injections of HYDROCORTONE 
are equally or, at times, increasingly effective. The action of HYDROCORTONE 
following intra-articular injection is limited locally to the joint treated. 

Supplied: Saline Suspension of HypRocorTone Acetate (Hydrocortisone Acetate, 
Merck), each cc. = 25 mg., vials of Scc. Literature on request. 


*HYDROCORTONE is the 
registered trade-mark of 
Merck & Co., Inc. for its 
brand of hydrocortisone 


(compound F). 


23 
\ 
| 
Aap MERCK & CO,,Inc. 
Manufacturing Chemists 
RAHWAY, NEW JERSEY 
tn Canada: MERCK & CO. Limited - Montreal 
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NOW CONTAINS VITAMIN Bi2 


in ’ 
hypercholesterolemia deserve the fat metabolism 


liver disorders benefits of this phospholipid turnover, 
reduces fatty deposits 


hypertension complete and stimulates 


regeneration 


obesity - nephrosis ... lipotropic formula... of new liver cells. 


Write for samples and detailed literature. 


U. S. VITAMIN CORPORATION 


CASIMIR FUNK LABORATORIES, INC. (affiliate) 
250 EAST 43rd STREET « NEW YORK 17, N.Y. 


24 
CAPSULES + SYRUP . 
5 
+ THREE TABLESPOONFULS OF METHISCHOL SYRUP EQUAL 
3 tabléspoontuls Syrup as 1.14 Gm. choline chloride 
Min 3 tablespoontuls Syrup as 1.2 Gm. concentrate, 
| 
increases 


A vagal blocking agent 
for peptic ulcer 

with LOW incidence 

of SIDE EFFECTS 


PRANTAL” methylsulfate (diphen- 
methanil methylsulfate) is an 
effective anticholinergic agent 
for treatment of peptic ulcer. 
Pain, pyrosis, nausea, and other 
symptoms of this syndrome are 
rapidly relieved. Troublesome 


side effects seldom occur. 


*t.M. Tablets 100 mg. q. 6 h. 


Schering CORPORATION 
BLOOMFIELD, N. J. 
In Canada: Schering Corporation, Ltd., Montreal, Que. 
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When muscles ache 
or joints are stiff... 


Gratifying, prolonged relief 
from discomfort due to — 

lumbago, 

muscle pains, 

sprains, 

painful joints, 

stiffness after exercise. 
‘Menthofax’ is an aromatic 
analgesic ointment containing 
a high concentration 
(40% ) of methyl salicylate 
in a base which facilitates 
application and favors 
absorption. 


Supplied in collapsible tubes of 1 oz. 


bead Burroughs Wellcome & Co. (U.S.A.) Inc., Tuckahoe 7, New York 
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+ « « she may need more than a helping hand 
with the groceries. 
And you may feel—after your diagnosis shows iron- 
deficiency anemia—that she probably needs more than just iron 
to enjoy complete blood and nutritional recovery. 
When iron deficiency exists, other deficiencies 
are likely. That’s why IBeRoL may be your first 
thought in such cases. For IBeRow supplies, in addition 
to iron, liberal allowances of B,», folic acid, and other 
B complex—as well as ascorbic acid and standardized 
stomach-liver digest. And just three tablets t.i.d. 
is the average therapeutic dose. 


Owing to an ingenious production technique, 
IBEROL has potency without bulk. You may prescribe it 
with assurance of acceptance by your patients. 
Remember too, for prophylaxis in old age, 


pregnancy, and convalescence. ‘a 
In bottles of 100, 500, and 1000. Obbett sialeiieal 


THREE IBEROL TABLETS: the average 
daily therapeutic dose for adults, supply: 


Ferrous Sultate 1,05 Gm. 
(representing 210 mg — iron, the active 
ingredient for the increase of hemoglobin in the 
treatment of wron-deficrency anema) 

Plus these nutritional constituents 

Mononitrate (6 times MOR*) 6 me. 
Riboflavin (3 times MDR*) 


® 
Nicotinamide (2 times 
Ascorbic Acid (5 times MDR®*) . 
Pyndoxne Hydrochloride 
Pantotheric Acid 


itarmun By2 
Acid 
Bolly Requirement (iron, Bi», Folic Acid, Stomach-Liver Digest, with Other Vitamins, Abbett) 
+ROA—Recommended Daily Dietary Allowance 
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mucosa of gastritis 


for 


gas tritis 


Suspension Maalox-Rorer 
is a colloidal suspension 

of the hydroxides of 
Magnesium and Aluminum. 
It is pleasant to taste. 
Continuous clinical use 

has demonstrated that 

it causes a quick satisfactory 
relief of pain and 
discomfort caused by 
gastritis. 

The dose is two to four 


fluidrachms. 


supplied: In 355 cc. 

(12 fluidounce) bottles. 

Also in tablets (Each Maalox 
tablet is equivalent to one 
fluidrachm of Suspension). 
Samples will be sent promptly 
on request. 


WILLIAM H. RORER, Inc. 


R 
Drexel Bidg., Independence Square 


Philadelphia 6, Penna. 
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is now possible 


FOR LARGE DOSAGE = 
OF ASPIRIN... 


THE FIRST CLINICALLY PROVEN 
ENTERIC-COATED ASPIRIN 


ASTERIC 


| ASTERIC em (5 gr. enteric-coated Aspirin) Allows Greater Dosages— 
40, 50, 60, 70 or more grains daily as required where 
gastric distress and other irritating symptoms resulting from 
high dosages of plain aspirin tablets are contraindicated. 


| ASTERIC © is indicated in the treatment of certain rheumatic disorders 


requiring maximal dosage of aspirin over long periods. 
“Enteric-coated aspirin (ASTERIC) has on analgesic effect 
equal to thot of regular aspirin and the onset of its action 
is only slightly delayed.” Clinically it was shown that equal 
blood levels were obtained.* 


| ASTERIC © (5 gr. enteric-coated Aspirin) will be found beneficial for 


those patients suffering from hemorrhagic gastritis resulting 
from the irritating effects of plain aspirin and for cases of 
peptic ulcer which require acetylsalicylic acid therapy. 


Beever, (5 or. enteric-coated morbleized tablets) supplied in bottles 


of 100 and 1000. 
For samples—just send your Rx blank marked 7ASi2 


*Tolkov, R. H., Ropes, M. W., and Bouer, W.: The Volue of 
Enteric Coated Aspirin. N.E.J. Med. 242,19 (Jon. 5) 1950. 


BREWER & COMPANY, INC. 
\ WORCESTER 8, MASSACHUSETTS U.S.A. 
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WHEN DIETARY | 
SUPPLEMENTATION 


more 
could supplement provide 


If the concept of an ideal dietary supplement could be 
formulated, it might well be one that provides qualitatively 
every substance of moment in human nutrition. It would pro- 
vide those for which human daily needs are established as 
well as others which are considered of value, though their 
roles and quantitative requirements remain unknown. 

How Ovaltine in milk approaches this concept, and how 
well the recommended three glassfuls daily augment the nutri- 
tional intake, is shown in the appended table. The two forms 
of Ovaltine available—plain and chocolate flavored—are 
closely alike in their nutrient values. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


(— Three Servings of Ovaltine in Milk Recommended for 
Daily Use Provide the Following Amounts of Nutrients 


(Each serving made of % oz. of Ovaltine and 8 fi. oz. of whole milk) 


MINERALS VITAMINS 


*CALCIUM.... 12 Gm. *ASCORBIC ACID 
CHLORINE 8 BIOTIN 
CHOLINE 
FLUORINE 
“RON PANTOTHENIC ACID 
PYRIDOXINE 
MAGNESIUM 
MANGANESE *RIBOFLAVIN 
“PHOSPHORUS 
POTASSIUM 
VITAMIN Bis 


SODIUM 
ZINC *VITAMIN D 


*PROTEIN ologically complete) 
*CARBOHYDRATE 
*FAT 


\ ehutrients for which daily dietary allowances are recommended by the National Reseerch Council. 
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37 mg. 
0.03 mg. 
4 200 mg. 
0.05 mg. 
6.7 mg. 
3.0 mg. 
0.6 mg. 
2.0 mg. 
1.2 mg. 
3200 1.U. 
0.005 mg. 
420 1.U 
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NO OTHER SULFONAMIDE PREPARATION 
EQUALS SULFOSE 


SULFOSE is most effective 
@ highest, most prolonged blood levels 
@ superior tissue distribution 
@ most powerful antibacterial action 
@ fewest daily doses required 


SULFOSE is safest 


@ least tissue toxicity (least damage to blood cells, lowest incidence 
of anorexia, nausea, vomiting, vertigo, etc.) 


@ lowest incidence of sensitization 
@ less likely to produce crystalluria in acid urine 


SULFOSE is more convenient 


@ low daily dosage requirement . . . minimal interference with 
patient’s rest 


@ alkali adjuvant less likely to be needed 


SULFOSE is more economical 


@ on basis of cost per dose, and... 


@ on basis of daily dosage cost 


SULFOSE is unusually palatable 


@ makes therapy acceptable to young and old 


SUSPENSION 


SULFOSE 


Triple Sulfonamides Wyeth 


Supplied: Bottles of 1 pint. Each I (5 cc.) lies 0.5 Gm. total sulfonamides 
(0.167 Gm. each of Sulfadiazine, pe meme ond Sulfamethazine) in a special alumina 


gel base. 
Also available: Tablets SULFOSE, 0.5 Gm.; bottles of 100, 


Wyeth Incorporated, Philadelphia 2, Pa. 


- Please Mention this Journal when writing to Advertisers 


31 
| 
| 
| 
| 


ANNALS OF INTERNAL MEDICINE 


BITARTRATE (Dihydrocodeinone Bitartrate) 


of every etiology 


Hycodan is available in three forms: 
Oral tablets (5 mg. per tablet), 
Syrup (5 mg. per teaspoonful), 
Powder (for compounding). 


Narcotic blank required. 
Average adult dose, 5 mg. S 
Literature on request. 
Endo Products Inc., Richmond Hill 18, N.Y. 
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for twice the calories of 5% Dextrose 
in equal infusion time 
with no increase in fluid volume or vein damage 


With 10% Travert solutions, a patient’s carbohydrate needs can be more nearly satisfied 
within a reasonable time with no increase in fluid volume or vein damage. 


Travert solutions are sterile, crystal-clear, colorless, non-pyrogenic, 
and non-antigenic. They are prepared by the hydrolysis of cane sugar and are 
composed of equal parts of p-glucose (dextrose) and p-fructose (levulose ). 


Traver? solutions are available in water or saline in 150 cc., 500 cc., 1000 cc. sizes. 


Travert is a trademark of BAXTER LABORATORIES, INC. 


products of 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois + Cleveland, Mississippi 
DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (exceps in the city of El Paso, Texas) THROUGH 
AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES + EVANSTON, ILLINOIS 
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HYPERTHYROIDISM—AN EVALUATION OF TREAT- 
MENT WITH ANTITHYROID DRUGS FOLLOWED 
BY SUBTOTAL THYROIDECTOMY * 


By C. Bartets, M.D., F.A.C.P., Boston, Massachusetts 


SINCE soon after the discovery of the new antithyroid drugs it appeared 
that these substances did not have specific curative properties for definitive 
treatment of hyperthyroidism, we began to use them as preoperative agents. 
Therefore, most of our patients with hyperthyroidism received one of these 
agents until a euthyroid state was established and then a radical subtotal 
thyroidectomy was done. This began a new era in the surgical management 
of hyperthyroidism. 

In the past eight and one-half years, 2,400 patients with hyperthyroidism 
have been treated by this plan. The experience with this sizable group of 
patients and a careful follow-up study of the first 1,800 patients form the 
basis of this report. All of these patients were cared for by two physicians 
(the author and his colleague, Dr. George O. Bell), which led to uniformity 
in care and treatment. Nine general surgeons of the Lahey Clinic performed 
the operative procedures (thyroidectomy), employing the Lahey operative 
technic, which includes the careful dissection and exposure of the parathyroid 
glands and the recurrent laryngeal nerves. 

These 2,400 cases include patients who had primary hyperthyroidism 
(diffuse goiter, 80 per cent) and adenomatous goiter with hyperthyroidism 
(20 per cent). The ages of the patients ranged from six years to 77 years; 
10 per cent of the patients were over 60 years of age. Ten per cent of the 
patients were classified as having thyrocardiac disease, a combination of 
hyperthyroidism and associated heart disease, many of whom had profound 
congestive heart failure when initially seen. Antithyroid treatment, followed 
by subtotal thyroidectomy, was considered for all hyperthyroid patients ir- 


*From the Symposium on Thyroid Disease presented at the Thirty-third Annual Ses- 
sion of the American College of Physicians, Cleveland, Ohio, April 23, 1952. 
From the Department of Internal Medicine of the Lahey Clinic, Boston. 


Copyright, 1952, by The American College of Physicians 
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respective of the severity of the disease, age of the patient or state of physical 
depletion when first examined. A few patients with irreversible heart dis- 
ease (neglected thyrocardiacs ) died before the antithyroid treatment became 
effective, and a few patients were refused surgical treatment because of 
associated malignant disease, advanced cirrhosis of the liver or malignant 
hypertension. These latter patients have been maintained on treatment 
with one of the antithyroid drugs. 


ANTITHYROID AGENTS USED 


Since the introduction of the first antithyroid agent, thiouracil, many 
allied preparations (thiourea, thiobarbital, aminothiouracil, methylthiouracil, 
propylthiouracil, meprocil, Itrumil, Tapazole and others) have become 
available and have been given clinical trial in an effort to find the drug which 
is most effective and which has the lowest incidence of reactions. 

Thiourea and aminothiouracil were abandoned because of their dis- 
agreeable taste. After propylthiouracil was introduced, thiouracil, thio- 
barbital and methylthiouracil were discarded because of the high incidence 
of reactions, 10 per cent (in 450 patients), 28 per cent (in 28 patients) and 
13 per cent (in 100 patients), respectively. When the beneficial effective- 


: ness and low reaction rate (1.6 per cent) of propylthiouracil were established, 
: it became the drug of choice and was used in the treatment of approximately 


1,500 of the 2,400 patients in this group. However, even when propyl- 
thiouracil is used, the danger of agranulocytosis is always present; it oc- 
curred in 1 per cent of cases. In this series there were no deaths from 
agranulocytosis, but in the literature’ four fatalities from agranulocytosis 
induced by propylthiouracil were reported, which indicates the seriousness 
of this complication. The skin reactions which developed usually necessi- 
tated withdrawal of propylthiouracil therapy. 

Our experience with Tapazole (1-methyl-2-mercaptoimidazole) is based 
on the treatment of 214 patients. There were 16 reactions, an incidence of 
7.5 per cent. Skin manifestations represented the chief problem, especially 
when high doses (40 to 50 mg. daily) were used. Administration of Tapa- 
zole had to be discontinued in most cases, although a few patients tolerated 
it in reduced dosage or when given in combination with one of the anti- 
histamine substances (pyribenzamine). Those patients who did not tolerate 


Tapazole were given propylthiouracil. 

Severe arthralgic pains developed in the legs and arms of one patient 
who received Tapazole, and hospitalization was necessary. When Tapazole 
was discontinued the pains were relieved; propylthiouracil was then given 
and was well tolerated. In one patient there was a marked depression of 
the polymorphonuclear cells (figure 1). In this case agranulocytosis had 
developed during the previous administration of propylthiouracil, and granu- 
locytopenia of 15 per cent resulted when Tapazole was given. The drug was 
then withdrawn. The literature contains reports * of one case of nonfatal 


d 
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agranulocytosis and one case of granulocytopenia which occurred during 
Tapazole therapy. I have been advised * of two fatalities which occurred 
in California from agranulocytosis following the use of Tapazole. 

To date, experience with the use of the antithyroid drugs indicates that 
these substances cannot be given without danger, and, therefore, continuous 
observation and repeated blood counts are necessary if serious depressive 
blood changes and possible fatalities are to be avoided. A completely safe 
antithyroid drug has not as yet been developed. 

Itrumil (iodothiouracil), another relatively new antithyroid agent, was 
used in only a small series (34 cases), since we found it to be of limited use 


wec. 


56 
AD. GOITER WITH HYPERTHYROIDISM 


THYROIDECTOMY 


<P-THIO. 


PENICILLIN 


PREVIOUS 


_ Fic. 1. Agranulocytosis developed in this case while the patient was receiving propyl- 
thiouracil. The blood returned to normal. Although Tapazole had not caused blood changes 
previously, 18 days after again starting Tapazole treatment the granulocytes decreased to 
15 per cent. 


and ineffective in patients who had large, diffuse goiters (figure 2). This 
is apparently the result of the presence of iodine in the molecule, which leads 
to the same difficulty observed when an antithyroid agent and iodine are 
given simultaneously to a patient who has a large, diffuse, hyperplastic 
goiter. Improvement does occur initially due to the iodine, but a euthyroid 
state cannot be accomplished in spite of continued treatment even in sizable 
doses. This led to the use of Itrumil only in those patients who had small 
diffuse goiters who required therapy for periods of only three to four weeks. 
In some patients it was used during the last three weeks of treatment, since 
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it brought about the same involutional changes in the thyroid gland as those 
that follow administration of iodine. McClintock and Lyons,‘ proponents 
of Itrumil, admitted that with the use of this agent it was difficult to control 
hyperthyroidism in some patients who suffered from toxic diffuse goiters. 
Starr ° and his associates also admitted that some patients were resistant to 
Itrumil therapy. It is the iodine in Itrumil (iodothiouracil) which probably 
is responsible for this blocking effect. The observation by Bondy ®* that 
Itrumil produces a very pronounced rise in the protein-bound iodine, not 
noted with other antithyroid drugs, could explain the occasional ineffective- 


ness of this drug. 


WEIGHT STEADY 


\ODOTHIOURACIL PROPYLTMIOURACIL 


26 56 64 u2 


Fic. 2. In this case the basal metabolic rate failed to drop and the patient did not gain 
weight while on iodothiouracil (Itrumil) in doses of 300 to 400 mg. for 56 days. 
propylthiouracil was given the basal metabolic rate promptly fell and reached normal after 
56 days of treatment. 


Dosage: Two hundred to 400 mg. of propylthiouracil were given daily, 
the size of the dose being dependent upon the size of the goiter, larger doses 
for large goiters. On rare occasions, a dose of 600 mg. daily was given to 
patients with very large adenomatous goiters, without an increase in the in- 
cidence of reactions. The dose of methylthiouracil was similar to that of 
propylthiouracil. Tapazole ** was found to be 10 times as active as pro- 
pylthiouracil; the effective dose was 20 to 40 mg. daily. There appeared 
to be little choice between propylthiouracil and Tapazole as antithyroid 
agents, since both were found to be effective agents with low reaction in- 
cidence. 
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Tue EssenTIALS OF PropER PREOPERATIVE USE oF ANTITHYROID DrucGs 


Certain essentials were strictly adhered to in all cases (table 1). The 
first principle is the establishment of the proper diagnosis—primary hyper- 
thyroidism or adenomatous goiter with hyperthyroidism—since with these 
data, the duration of treatment was gauged. Patients who had adenomatous 
goiter required a period of treatment approximately twice as long as those 
with primary hyperthyroidism. Initially, the choice of the drug was deter- 
mined by those agents available. Full, effective doses were used during the 
entire period of treatment, and only when the response to treatment was 
greater than expected (which rarely occurred) was the dose reduced. All 
patients were told of the possibility of reactions and advised to seek care 
should untoward signs or symptoms develop. Check-up examinations, 
which included a white blood count and a differential count, were carried 
out every two to three weeks. When reactions occurred short of full anti- 
thyroid control, the patients were given another antithyroid drug. in only 


Taste 


Essentials of Proper Preoperative Use of Antithyroid Drugs 


1. Distinction between types of hyperthyroidism 
a. Primary hyperthyroidism 
b. Adenomatous goiter with hyperthyroidism 
2. Antithyroid drug 
a. Proper daily dose 
b. Awareness of specific reactions with indications for shifting to 
another antithyroid drug 
3. Duration of therapy (carefully individualized) 
a. Continue until euthyroid state is attained 
b. Maintain in euthyroid state for a period—at times advisable 
4. Addition of Lugol's solution 
a. Antithyroid effect 
b. Involutional effect 
5. Avoidance of overtreatment (myxedema) 


one case was a euthyroid state not established before thyroidectomy was 
performed. This was the patient (figure 1) in whom agranulocytosis de- 
veloped from propylthiouracil and severe granulocytopenia from Tapazole. 

The duration of treatment was carefully individualized. In addition to 
bringing about a euthyroid state in those patients whose bodies were depleted 
from long-standing hyperthyroidism (especially those with thyrocardiac 
disease), treatment was continued several months to as long as one year 
before it was concluded that thyroidectomy could be done without risk. 
Patients who were treated for long periods of time were observed for the 
development of myxedema; strict attention was given to the plasma choles- 
terol determinations (not basal metabolic rates). Thyroidectomy was 
never undertaken when myxedema was present because myxedema greatly 
increases postoperative complications. 

Lugol's solution was given to patients with primary hyperthyroidism 
during the three weeks immediately preceding operation. Occasionally, 
patients who had severe hyperthyroidism with diffuse goiters (primary hyper- 
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Taste Il 
Mortality Following Thyroidectomy 


Mortality 
No, Cases Number Per Cent 


2400 5 0.20 


thyroidism) were given iodine during the first seven days because of its 
rapid antithyroid effect. lodine was not given to patients who had adeno- 
matous goiters. 

In addition to meticulous preoperative antithyroid therapy, careful sur- 
gical and anesthetic technics were followed. These patients were carefully 
observed during the immediate postoperative period and if respiratory em- 
harrassment developed, a tracheotomy was performed. During the last two 
to three years, so-called “prophylactic tracheotomy” has been done at the 
time of the thyroidectomy in those thyrocardiac patients with decreased 
cardiac reserves in whom it was feared that even a minor degree of anoxemia 
would be harmful. A tracheotomy done at the time of the thyroidectomy 
is a relatively simple procedure; it does not increase the postoperative mor- 
tality, and increases the hospital stay by only a few days. We are certain 
that this procedure was life-saving in some of our severely ill patients with 
low cardiac reserve. 

OPERATIVE MorTALITY 

There were five postoperative deaths (table 2) in this series of 2,400 
hyperthyroid patients. All five (table 3) had associated cardiac disease. 
The first patient died suddenly on the second postoperative day, although 
he appeared perfectly well up to the time of death. At necropsy, myocardial 
fibrosis was found. The second patient died suddenly during the thyroidec- 
tomy from what appeared to be cardiac arrest. In the third, fourth and fifth 
patients, respiratory embarrassment developed postoperatively as a result 
of laryngeal edema and the patients died before the seriousness of the con- 


Taste Ill 


Data on Deaths Following Thyroidectomy 


BMR 


Hyper of Hyper. —| of Treat- 


thyroidism thyroidism | | ment 
| | Initial | Preop 


Type of Duration Duration 


\ssociated Time and Cause 
Disease of Death 

| Primary | 3 years 23 5 mos, 2nd postop. day. 
myocardial fibrosis 
Adenomatous | 1 plus 43 | 2 mos Hypertension Cardiac arrest 

years 

3 months 6s | mos Cardiac tailure 3rd postop. day, tra 
cheal obstruction 
Primary | 3 years mos Rheumatic heart 10 hrs. postop., tra 
disease, auricu cheal obstruction 
lar fibrillation. 
Hypertension 


Primary 


1 hr. postop., tracheal 
obstruction. vec- 
ropsy. acute myo 
carditis (rheu 
matic?) 


1128 
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dition was appreciated and an emergency tracheotomy could be done. Two 
of the patients (cases 3 and 4) died in the operating room while preparations 
were being made for a tracheotomy. These last three deaths occurred before 
our present plan of prophylactic tracheotomy in bad risk thyrocardiac pa- 
tients was instituted. Case 5, in addition to a tracheal obstruction which 
occurred soon after operation, was found at necropsy to have acute myo- 
carditis which was thought by the pathologist to be rheumatic in type. This 
was not appreciated before operation, as the blood counts did not reveal an 
infection. These three patients had such severe myocardial weakness that 
they could not tolerate even a minimum of myocardial anoxemia resulting 
from tracheal narrowing. All of these patients had adequate antithyroid 
treatment (two to five months) and at the time of thyroidectomy were in a 
euthyroid state. 


PREGNANCY AND HyYPERTHYROIDISM—T HYROIDECTOMY 


Twenty-seven patients in this group of 2,400 patients were pregnant. 
The principle followed was to treat these pregnant patients who were hyper- 


TaBLe IV 
Hyperthyroidism and Pregnancy Results Following Antithyroid Treatment and 
Thyroidectomy during Pregnancy 


Number of normal pregnancies 
Resulting healthy children 
Number of abnormal pregnancies 
Outcome 
Abortion at 5 months 
Premature deliveries 
Stillborn at 8 months 
Died 4 hours later 
Stillbirths 
Cesarean at term 
(died 8 hours later) 
Total pregnancies 27 
Fetal loss 22% 


thyroid in the usual way if they were in the first or second trimester of 
pregnancy ; those in the third trimester were not submitted to thyroidectomy 
until after delivery. Of the 27 patients (table 4), 21 went to term and had 
normal deliveries, with 23 healthy children. In six patients, the outcome 
was variable and appeared completely unrelated to the antithyroid treatment 
or the thyroidectomy. The feta! loss for the entire group was 22 per cent. 
Following a study of the first 18 patients who had hyperthyroidism during 
pregnancy and in whom the fetal loss was 28 per cent, my colleague, Dr. 
George O. Bell, suggested that iodine and desiccated thyroid be given during 
the interval between thyroidectomy and delivery. Nine patients have been 
so treated; eight of the nine patients have had full-term normal deliveries, 
with nine normal children. There was but one fetal loss, a fetal mortality 
of 11 per cent which is a significant lowering of fetal loss. 

That the antithyroid drugs are not harmful in pregnancy has also been 
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shown by Astwood,"’ in that, of his patients who were taking propylthiou- 
racil, 15 became pregnant and came to delivery; three infants (20 per cent) 
were premature, but there was no fetal loss. Our experience and that of 
Astwood are not in accord with the opinion of Dailey and Benson * who, 
in their review of the problem of hyperthyroidism and pregnancy, do not 
favor the use of thiouracil compounds but recommend subtotal thyroidectomy 
preceded only by iodinization. On such a plan there was a 38 per cent fetal 
loss; three of the deaths resulted from therapeutic abortions. Their results 
do not prove their plan of handling these cases to be very successful. 

Our experience with hyperthyroid patients who were pregnant indicates 
that antithyroid therapy followed by thyroidectomy is a safe procedure dur- 
ing the first and second trimesters of pregnancy. Overtreatment with the 
antithyroid drugs must be avoided. This is best accomplished by serial 
determinations of the plasma cholesterol as a guide to proper dosage, since 
the plasma cholesterol level is more informative during pregnancy than the 
basal metabolic rate. Thyroidectomy must not be undertaken until a 
euthyroid state is established. After operation, iodine (1U drops) and 
desiccated thyroid (0.5 gr.) should be administered daily. The desiccated 
thyroid (0.5 gr.) is given to prevent any possible ill effect on the fetus of 

postoperative hypothyroidism, wh:ch condition frequently occurs, at times 
7 in a preclinical state, during the first or second month after thyroidectomy. 


OBSERVATIONS AFTER THYROIDECTOMY 
All of our patients were advised to have periodic determinations of the 
basal metabolic rate. An attempt was made to obtain a basal metabolic 
rate every three months for the first year and then yearly for four years. By 
/ means of these check-up examinations, these patients were closely watched 
i over a five year period. Chiefly of medical interest are the results of the 
' check-up studies covering the problems of (1) postoperative tetany; (2) 
recurrent hyperthyroidism, and (3) postoperative myxedema. 
Postoperative Tetany (table 5) : Signs or symptoms of tetany developed 
after operation in 70 of 2,300 patients, an incidence of 3 per cent. All pa- 
tients were carefully questioned concerning the symptoms of tetany. A 
Chvostek test was carried out routinely on all patients, and frequently a 


TABLE V 


Postoperative Tetany 


Cases Per Cent 
Type of tetany 
Permanent 16 0.69* 
Transient 42 1.8* 


No follow-up obtained 
Follow-up too short 


Total 
* In first 2,300 patients 
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Trousseau test was done. The incidence of tetany, particularly mild, tran- 
sient tetany, is directly related to whether a search is made for it, since 
patients with mild tetany frequently do not mention the presence of numbness 
and tingling of the fingers and lips; they are willing to accept these symptoms 
as an expected postoperative complaint. Severe tetany will, of course, 
always lead to troublesome complaints. 

Postoperative tetany began during the first to the sixth day, usually on 
the first or second day. The duration of transient tetany was from five days 
to four years, thus leading to the encouraging conclusion that tetany may be 
transient even if it lasts three to four years. Transient tetany lasted for an 
average of three months in 42 of the 70 patients (1.8 per cent of 2,300 pa- 
tients) ; 32 of this group of 42 patients (76 per cent) had had tetany for less 
than three months. Sixteen cases (0.69 per cent of 2,300 patients) are 
classified as permanent tetany. Since the duration of tetany in these 16 
cases is from one to six years, it is possible that some of the cases later may 
be reclassified as having transient tetany. 

The initial level of serum calcium was not found to be a guide as to 
whether the tetany would be transient or permanent. Also, tetany occurred 
as commonly in patients who had primary hyperthyroidism as in those who 
had adenomatous goiter. This was to be expected, since tetany is the result 
of surgical removal or injury to the circulation of the parathyroid glands. 
The incidence of tetany was found to be increased in those patients who had 
previously undergone surgical procedures on the thyroid gland, as indicated 
by the observation that 25 per cent of the patients with permanent tetany 
and 33 per cent of those with transient tetany had had previous thyroidec- 
tomy. 

Recurrent Hyperthyroidism: The incidence of recurrent hyperthyroidism 
was carefully studied in the first 1,800 patients in this series of 2,400 cases. 
Sixteen hundred seventy patients had had periodic metabolic studies for a 
period of three to eight years, and recurrent hyperthyroidism developed in 
33 patients of this group. All of these patients had primary hyperthy- 
roidism, confirming the clinical impression that in cases of hyperthyroidism 
due to an adenomatous goiter, the disease will not recur if a subtotal thy- 
roidectomy is done. Of these 33 patients, seven had previously had opera- 
tions on the thyroid, and thus had recurrent disease when initially seen. 
The age of the 33 patients ranged from 11 to 69 years, averaging 36 years. 
All of the patients were thought initially to have severe hyperthyroidism, 
judging by height of basal metabolic rate, weight loss, pulse rate and degree 
of activation. The sex factor in recurrent disease was not contributory. 

On analysis of these 33 cases, it was found that seven could be classified 
as having persistent disease, since hyperthyroidism had been present from 
the time of the thyroidectomy to the time of the metabolic check-up which 
revealed its presence. In three cases the hyperthyroidism was recurrent 
initially ; only the larger thyroid remnant was removed, thus permitting the 
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remaining remnant to increase in size. The remaining four patients with 
presumably persistent disease were among the first to receive antithyroid 
drugs preoperatively, and before we had had sufficient experience to reach 
a decision as to how radical the thyroidectomy should be in these cases. It 
was soon agreed that the operation should be as radical as in the usual iodine 
treated cases. 

In 22 of the 33 patients who had recurrent hyperthyroidism and in whom 
the data were adequate, the disease recurred in from six months to eight 
years after the thyroidectomy, with an average of three years. The size of 
the goiter removed was not a factor in recurrent disease, since only five had 
more than 75 gm. of tissue removed. As a rule, the enlargement of a rem- 
nant preceded the symptoms of hyperthyroidism, although occasionally the 
remnant and symptoms developed simultaneously. 

Further treatment of hyperthyroidism was needed by all 33 patients. 
Additional thyroid tissue was removed in 12 cases (36 per cent); 18 pa- 
tients (54 per cent) are being maintained on Lugol's solution; all of these 
had Grade I to II remnants; one patient was given x-ray treatment, with 
remission; one patient with large remnants is being maintained on anti- 
thyroid treatment, and one patient was given radioactive iodine. This ex- 
perience indicates that the treatment of recurrent hyperthyroidism must be 
carefully selected for the individual patient. All of these patients are well 
at the present time. 

Postoperative Myxedema: The incidence of postoperative myxedema was 
determined in the first 1,000 cases of this group, of which 942 could be fol- 
lowed. There were 69 cases of postoperative myxedema, an incidence of 
7.3 per cent. Thirteen patients, or 1.3 per cent, had transient myxedema, 
and 49, or 5.2 per cent, had permanent myxedema. Myxedema rarely oc- 
curred in patients with adenomatous goiter (in only three of the 69 cases— 
4 per cent). Of the entire group of 942 patients, 20 per cent had adeno- 
matous goiter with hyperthyroidism. Myxedema developed in twice as 
many of the patients who had a second thyroidectomy for recurrent primary 
hyperthyroidism as in those who had an initial thyroidectomy. Fifty-six 
patients were classified in the latter group and 10 patients in the former. All 
ages were represented, from six to 68 years. Neither the severity of the 
hyperthyroidism nor the duration of the disease was a factor in the develop- 
ment of myxedema after operation. A review of the pathologic data re- 
vealed that 12 patients (17 per cent) had strumitis in addition to primary 
hyperplasia, an incidence significantly higher than that found in patients who 
had strumitis but did not develop myxedema after operation (2.8 per cent). 
Carcinoma of the thyroid was found in three cases: in two it was associated 
with primary hyperthyroidism and in one with adenomatous goiter. Ro- 
entgen therapy following thyroidectomy most likely played the major rdle 
in producing the myxedema. Postoperative wound infection did not play 
a role, as only two patients had this complication. Five patients (7 per 
cent) had tetany in addition to postoperative myxedema, indicating that the 
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extent of surgery is a major factor in the development of postoperative myx- 
edema. 

It was found that myxedema can develop at any time up to five years 
after thyroidectomy, although in 46 per cent this complication developed 
within the third month and in 73 per cent within the first year. Most pa- 
tients had symptoms indicating myxedema; 20 per cent were completely 
asymptomatic, and the diagnosis was made on objective evidence alone, or 
with the aid of the basal metabolic rate or plasma cholesterol. Twenty- 
eight per cent had a basal metabolic rate of higher than minus 20 per cent. 
The plasma cholesterol was less than 200 mg. per 100 c.c. in 16 per cent of 
cases. It was the drop in the cholesterol level during thyroid medication 
in these cases which showed these initial low levels to be correct. 

The daily dose of thyroid required to control the myxedema varied 
widely ; 71 per cent required 1 gr. or less, and no patient required over 2 gr. 
aday. Patients who had coronary sclerosis with angina pectoris were main- 
tained on small doses, '4 grain, and the two children under 10 years of age 
received only *4 grain daily. In all cases the myxedema was completely 
controlled. 

Most of the patients with transient myxedema had the condition for one 
year or less, although two patients were able to discontinue treatment at the 
end of two years and one patient at the end of three years. This lends sup- 
port to the plan of withholding treatment at least once or twice during the 
first year, the second or even the third year, to confirm the need for continued 
thyroid treatment. After the third year, the myxedema can be considered 
to be fixed and treatment will be necessary throughout the patient's life. 


SUMMARY 


The antithyroid drugs have aided greatly in the preoperative treatment 
of hyperthyroidism, as proved by their use in 2,400 patients who had all de- 
grees of the disease. Many effective antithyroid drugs are available, pro- 
pylthiouracil and Tapazole being the most popular at the present time. The 
antithyroid drugs must be administered under careful observation, since 
serious blood changes are a real danger. When these drugs are used pre- 
operatively, patients must be treated individually, and no patient should be 
submitted to thyroidectomy until a euthyroid state is reached and all evi- 
dences of hyperthyroidism and resulting physical depletion are overcome. 
If this is accomplished, a low operative mortality is possible. In this series 
of 2,400 cases there were five deaths, a mortality of 0.2 per cent. 

Antithyroid drugs can safely be given to pregnant patients with hyper- 
thyroidism if myxedema is avoided preoperatively and postoperatively until 
the time of delivery. 

Postoperative tetany occurred in 3 per cent of cases, and was permanent 
in 1.8 per cent. In all of these patients the tetany was controlled with pow- 
dered calcium lactate alone or in combination with vitamin D. 
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Hyperthyroidism recurred, even after radical thyroidectomy, in 33 of 
1,670 cases studied, an incidence of 1.9 per cent. These patients were 
treated selectively; in most patients the disease was controlled either by the 
daily administration of iodine or by a second operation, removing the recur- 
ring thyroid remnants. 

Postoperative myxedema occurred in 7.3 per cent of the first 942 cases 
studied; in 5.2 per cent of cases it was permanent. Myxedema was found 
to develop any time up to the fifth year after operation and also to be transi- 
ent up to the third year. In most patients, however, postoperative myx- 
edema developed within the first year and remained permanent if thyroid 
was required after the first year. Desiccated thyroid controlled all cases of 
postoperative myxedema; the usual dose was 1.5 grains or less. 
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THE DISTURBANCE OF THE NORMAL BACTERIAL 
ECOLOGY BY THE ADMINISTRATION OF 
ANTIBIOTICS WITH THE DEVELOP- 

MENT OF NEW CLINICAL 
SYNDROMES * 


By Davin T. Situ, M.D., F.A.C.P., Durham, North Carolina 


EVIDENCE is accumulating to show that the complex balance which exists 
among microérganisms constituting the normal flora of the body is disturbed 
by the prolonged administration of the newer antibiotics. This may result 
in the development of secondary vitamin deficiencies or the evolution of new 
infectious disease syndromes. 

The importance of the normal microbiologic flora in man was not ap- 
preciated until it was disorganized by the administration of the newer anti- 
biotics. The basic phenomenon is not new, and biologists dealing with 
parasitic diseases of plants are familiar with the importance of the normal 
flora of the soil and its influence on the increase or decrease of the parasitic 
species." ** 

Biologists have known for many years that the struggle for survival 
among animal species has its counterpart in the world of microscopic organ- 
isms. Some species of microérganisms maintain their superiority by a rapid 
rate of multiplication, while others poison competitors with the waste prod- 
ucts of their metabolism. To supplement such simple maneuvers as con- 
suming all of the available food or fouling the environment with waste prod- 
ucts, certain species have learned to synthesize organic poisons, which attack 
the protoplasm of their enemies, or antibiotics, which disrupt specific enzyme 
systems essential for the maintenance of life. In other words, bacteria and 
fungi were employing antibiotics as offensive weapons long before they were 
discovered by man. 

This antagonism between microdrganisms is seen sometimes between 
different strains of a single species but more often between species of differ- 
ent genera. Most of the known antibiotics which kill bacteria are produced 
by fungi, while antibiotics derived from bacteria kill fungi. Unfortunately, 
these potent fungicides are toxic for man and have a very limited use in 
therapy. 

The precarious balance maintained among the microdrganisms of the soil 
is easily disturbed by an increase or decrease in temperature, moisture, sun- 
light, acidity or organic content of the soil." Man has better control over his 
external and internal environment; consequently, the saprophytic and com- 


* Presented at the Thirty-third Annual Session of the American College of Physicians, 
Cleveland, Ohio, April 25, 1952. 
From the Departments of Bacteriology and Medicine, Duke University School of Medi- 
cine, Durham, North Carolina. 
1135 


1136 DAVID T. SMITH 


mensal organisms which live normally on or in his body are less subject to 
radical changes. When environmental changes do occur in the body, the 
organisms respond in a manner analogous to the changes observed in the 
soil. There is a well known disease of childhood, initiated by dehydration, 
which may be classified as an environmental syndrome. 


SUMMER DIARRHEA IN CHILDREN 


This disease of infants, now called “summer diarrhea,” was known to 
previous generations of physicians by the graphic name of cholera infantum. 
During periods of hot weather, with or without a coincidental infection, 
some children become dehydrated and reduce the amount of disgestive en- 
zymes in their small intestines. Colon bacilli multiply in the partly digested 
food in the duodenum and jejunum and produce organic acids which initiate 
both vomiting and diarrhea.‘ The loss of fluids accelerates the dehydration, 
and a vicious cycle is established which often results in the death of the infant 
in 24 to 48 hours unless the fluids and electrolytes are replaced and the colon 
bacilli are deprived of fermentable substances. 


SEPTICEMIA FOLLOWING IRRADIATION 


Another example of an infectious syndrome caused by bacteria which are 
normal inhabitants of the body is observed following total body radiation. 
This phenomenon was studied by Miller and his associates * in mice which 
had been irradiated by x-rays, but there is a good possibility that the same 
syndrome will occur in man following irradiation from atomic bombs. In 


: the animal experiments the intestinal mucosa was damaged, after which colon 
bacilli and other commensals from the intestinal tract invaded the blood 
: stream and killed the animals. Streptomycin reduced but did not eliminate 


mortality in these experiments. 


Tue Antisiotic Errect oF THE NORMAL BACTERIAL FLORA 


The infant is free of bacteria when it begins its passage through the birth 

canal. Some bacteria are acquired during birth, and within a few days of 

’ birth the child has acquired a flora which is practically identical with that of 

the adults in its environment.® It is not known why certain types of bac- 

teria have become adapted to specific areas of the body, but it was probably 

achieved by competition in a manner analogous to the establishment of a 

normal flora in the soil. As in the soil, the normal flora resents the inva- 

sion of foreigners. Saprophytic organisms from the air, soil and water are 

being introduced on and into the body almost constantly, but they do not 
survive in competition with the normal inhabitants. 

Under favorable conditions, the normal saprophytic flora of the soil pre- 
vents the multiplication of bacterial and fungal microorganisms which infect 
plants. The normal commensal flora of man may prevent the establishment 
of species parasitic for man. One example of this type of protection was 
presented by Thompson and Shibuya in 1946." These investigators found 


1 

| 
3 


DISTURBANCE OF NORMAL BACTERIAL ECOLOGY 1137 


that the common alpha streptococci, which are always present in varying 
numbers in the upper respiratory tract, produced an antibiotic which killed 
virulent diphtheria bacilli. 


Ora. Lesions FoLttowinG LocaAL APPLICATIONS OF PENICILLIN 


Complications in the oral cavity are unusual following either oral or 
parenteral therapy with penicillin, but local treatment with lozenges, pow- 
ders or sprays may be followed by increased redness or edema and secondary 
infections with yeasts and molds which give the clinical picture of “hairy 
tongue” or “black tongue.””"* The penicillin is not irritating in the concen- 
trations employed. Although it has been found that penicillin may accelerate 
the growth of a few species, such as Candida albicans var. stellatoidea* and 
Pseudomonas aeruginosa,"® the primary mechanism is probably the elimina- 
tion of the normal inhibitors of yeast and molds, such as the gram-positive 
cocci. Many of the gram-negative bacilli are inhibited also by the concen- 
trations of penicillin used locally but not by the amounts which appear in the 
oral cavity following parenteral injections or oral ingestion of penicillin. In 
some instances, local hypersensitivity to penicillin may develop and add to the 
complications. We have seen one patient whose oral tissues apparently 
were sensitized by local penicillin therapy. The inflamed oral mucous mem- 
branes returned to normal after therapy was discontinued, but became red 
and swollen again after a single dose of penicillin by injection. 


CHANGES IN THE BRONCHIAL AND PULMONARY FLORA 
FoLLOWING PARENTERAL PENICILLIN 


Almost everyone is familiar with the changes which follow penicillin 
therapy for chronic bronchitis, chronic bronchiectasis and chronic pulmonary 
abscess. Often the initial improvement is dramatic, with reduction in fever 
and sputum and improvement in appetite. But after a few weeks of continu- 
ous therapy the sputum increases again, frequently changes color, and is oc- 
casionally more profuse than before therapy was instituted. Smears and 
cultures reveal that the original predominantly gram-positive flora has been 
replaced by gram-negative bacilli of the type usually found in the intestinal 
tract. Klebsiella pneumoniae, the old Friedlander’s bacillus, and Pseudo- 
monas aeruginosa, the old Bacillus pyocyaneus, are the most dangerous of 
the secondary invaders. We are now isolating occasionally a pink colony 
from these chronic cases which has been identified as Serratia marcescens, 
the old Bacillus prodigiosus. This supposedly nonpathogenic organism has 
apparently become pathogenic, but fortunately can be eliminated in most in- 
stances with aureomycin therapy. 

We do not know the cause of this alteration in flora, but must assume 
that the predominantly gram-positive organisms were preventing the im- 
plantation, or at least the multiplication, of these gram-negative bacilli from 
the intestinal tract until they in turn were eliminated by penicillin therapy. 
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Tue Errect or CoMBINED PENICILLIN AND STREPTOMYCIN THERAPY 


In general, streptomycin is more effective against gram-negative bacilli 
than gram-positive cocci, and occasionally severe or even fatal infections with 
cocci occur during streptomycin therapy."' Practically all bacteria are elimi- 
nated by the simultaneous administration of both penicillin and streptomycin 


or aureomycin.* 
The influence of alternate and simultaneous administration of penicillin 


and streptomycin on the organisms found in the sputum of a patient with 
chronic bronchiectasis is illustrated by the following case. 


Case Reports 


Case 1. A young girl of 16 years with moderately severe bilateral bronchiectasis 
was admitted to the hospital for study. She produced daily about 60 c.c. of purulent 
sputum which had a definite yellow color. Smears from the sputum showed numer- 
ous gram-positive cocci, and cultures revealed Micrococcus pyogenes var. aureus, the 
old Staphylococcus aureus, in almost pure culture. Penicillin was administered par- 
enterally and by aerosol for 10 days. The sputum decreased rapidly and was only 
10 c.c. in amount at the end of seven days. Then the color changed from yellow to 
green and increased to 30 c.c. daily during the next three days. Smears at this time 
revealed a flora of gram-negative bacilli, and the cultures yielded a heavy growth 
of Esch. coli. Penicillin was discontinued and streptomycin was given parenterally and 
by aerosol for 10 days. The sputum decreased to about 5 c.c. by the seventh day and 
then returned to 20 c.c. by the tenth day. As the sputum increased it became yellow 
in color, and the cultures again revealed the presence of Micrococcus pyogenes var. 
aureus. 

Both penicillin and streptomycin were a red parenterally and by inhala- 
tion for 10 days. The sputum decreased to 5 c.c., lost its purulent character, and 
became grayish in color and mucoid in consistency. Cultures grew out numerous 
colonies of Candida albicans and Aspergillus fumigatus. Therapy was discontinued 
because we feared a superimposed mycotic infection of the lungs. 

A bilateral basal lobectomy was advised but was refused by the patient and her 
family. After the antibiotic therapy was discontinued, the original micrococcal flora 
was reéstablished and the sputum was again purulent in consistency and yellow in 
color. Six months later the patient developed a large metastatic abscess of the brain 


and died after an attempt at drainage. 

This case illustrates the antagonism between the pyogenic cocci of the 
respiratory tract and the gram-negative bacilli from the intestinal tract. It 
also suggests that both groups of bacteria can suppress the yeast and mold- 
like fungi which are not inhibited by penicillin, streptomycin, aureomycin, 
chloramphenicol or terramycin. 


SeconpArY Mycotic INFECTIONS FoLLowING ANTIBIOTIC THERAPY 


The fungi which appear as secondary invaders following antibiotic ther- 
apy are a part of the normal microbiologic flora of the body. Candida albi- 
cans can be isolated from the saliva of approximately 20 per cent of normal 
individuals, the skin of 30 per cent,”* the intestinal tract of 33 per cent ** and 
the vagina of 15 per cent.’ "* Various species of aspergillus, penicillin, 
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cryptococcus ** and geotrichum ** are normal inhabitants of the body but oc- 
cur with less frequency than Candida albicans. Fungi which are not carried 
by man but acquired from some source in nature, such as those causing 
blastomycosis, histoplasmosis, coccidioidomycosis, nocardiosis and sporotri- 
chosis, have not been found as secondary invaders following antibiotic 
therapy. Actinomyces bovis, which is found as a normal inhabitant of the 
mouth, fortunately is susceptible to the action of penicillin and the other 
antibiotics. 

Before the introduction of antibiotics in therapy, Candida albicans was 
known to produce thrush in infants and debilitated adults, bronchitis and oc- 
casionally pneumonitis, but almost never invaded the internal organs. Fol- 
lowing prolonged treatment with the newer broad coverage antibiotics, or 
with the combination of penicillin and streptomycin, infections with Candida 
albicans are encountered much more frequently. Serious infections of the 
mouth and pharynx,** ** *° vagina ** and lungs * have become quite common, 
and fatal infections following the invasion of the internal organs are being 
recognized.** 


EFFEctTs OF ANTIBIOTICS ON THE SYNTHESIS OF VITAMINS 
BY INTESTINAL BACTERIA 


Although some of the bacteria constituting the normal flora of the in- 
testinal tract may be destroying vitamins,”* most of them are engaged in 
synthesizing vitamin K* or the various members of the B complex 
group.** **** Most of the synthesis occurs in the colon, and the amount of 
absorption has been questioned. It seems probable that some vitamins are 
absorbed from the colon, and even a small supplement from this source may 
be of great importance in individuals consuming a diet which contains mini- 
mal amounts of the B complex vitamins. Most of the studies on vitamin 
synthesis by intestinal bacteria have been in animals which were fed large 
amounts of the poorly absorbable sulfonamides, such as sulfaguanidine,” 
but the more powerful broad coverage antibiotics should be more effective in 
eliminating vitamin synthesizing bacteria from the intestinal tract. 

Infectious diseases usually affect the patients’ appetites and reduce the 
consumption of food and concomitant vitamins. When the appetite and di- 
gestion are disturbed, as is so often the case following therapy with aureo- 
mycin, chloramphenicol and terramycin, the intake of food and vitamins is 
restricted more severely. The situation becomes even more complicated 
when the ecologic balance in the intestinal tract is upset by antibiotics, and a 
diarrhea results from an overgrowth of Candida albicans or by a coccus re- 
sistant to the antibiotic.” Prolonged therapy may induce frank vitamin 
deficiencies, while partial and intermittent deficiencies may result in the 
development of focal infections.” 

In case 2, prolonged treatment with aureomycin was followed by the 
development of a severe secondary pulmonary moniliasis and a vitamin de- 
ficiency characteristic of pellagra.™ 
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Case 2. A 60 year old white married female patient was treated with aureomycin 
for over a month for a chronic pulmonary pneumonitis of unknown etiology. During 
the latter part of the treatment, the pulmonary symptoms grew worse and the patient 
became disoriented. An application had been made for admission to a psychiatric 
hospital when she was admitted to the Duke Hospital for medical treatment. Her 
oxygen absorption was so poor that she was receiving oxygen therapy when admitted, 
and oxygen was continued for three weeks after admission. The temperature was 
elevated between 101 and 102° F., and there were rales of all types throughout both 
lungs. X-ray films showed extensive, almost confluent fibrosis and pneumonitis in 
both lungs. Candida albicans ( Monilia albicans) was present in large numbers on 
cultures made from her sputum. Micrococcus pyogenes (Staphylococcus aureus) was 
present also. Vaccines were prepared from her own organisms and skin tests per- 
formed.*® Immediate reactions of the urticarial wheal type appeared at the site of the 
vaccine injection after 30 minutes. The reactions were indistinguishable from those 
usually seen in asthmatic patients following the injection of pollens or other allergens. 
The immediate reactions disappeared within an hour and were followed by tuberculin- 
like reactions which reached their height between 24 and 48 hours.*” The fungus 
and coccus vaccines were mixed in equal proportions and then diluted 1,000 times. 
Desensitization was attempted with this 1:1,000 dilution of the mixed vaccines. Po- 
tassium iodide was not administered because of the fear that sudden resolution of areas 
of infiltration might liberate an excess amount of fungal and bacterial antigen in a 
highly allergic patient. 

Improvement occurred in her vital capacity concurrently with the passage of time 
and with the administration of the vaccine. The sputum decreased in amount and the 
rales in her lungs became less numerous. There was some decrease in the pulmonary 
infiltrations, but the clinical improvement was more dramatic than that seen by x-ray. 
After the third week, she was relatively comfortable without oxygen therapy. 

rhe patient's type of disorientation resembled that seen in pellagra, although the 
characteristic lesions of face, hands and feet were absent. One should remember that 
the easily recognized lesions of pellagra occur after direct exposure to the sun or some 
other source of radiant heat, and are absent in the winter months and even in the 
summer if the patient has been confined indoors.** Other signs of the pellagra syn- 
drome are less dramatic but more reliable, since they may be found at any time of the 
year. A careful inspection showed that the skin over the nose and about the ala nasi 
was abnormally dry, and small concretions of altered sebum were plugging the orifices 
of the sebaceous glands. This gave a rough, sandpaper-like texture to the skin over 
the affected area.“'| The skin over the elbows, knees and ankles was thickened and 
pigmented but not infected.** The mucous membranes of the mouth and vagina were 
red and edematous and covered with patches of white pseudomembranes. Smears 
from the pseudomembranous areas showed an abundance of Vincent's organisms, 
which are frequently present as secondary invaders in pellagra, and cultures revealed 
a heavy growth of Candida albicans, which is a common secondary infection following 
prolonged therapy with aureomycin and other broad coverage antibiotics. We con- 
cluded that the patients had developed pellagra with psychosis and moniliasis of the 
lungs, mouth and vagina after prolonged treatment with aureomycin. 

A commercial mixture of vitamins, containing nicotinic acid amide, thiamin, ribo- 
flavin, pyridoxine and ascorbic acid was injected intravenously each day for the next 
seven days. Oral vitamin therapy was substituted for the intravenous injections after 
the seventh day. The oral and vaginal lesions disappeared in about 10 days; the 
lesions of dyssebacia *' over the nose and forehead disappeared in the same length of 
time. Her mental state improved after two weeks and she was practically normal 
after two months. The pigmented, hyperkeratotic skin lesions over the elbows, knees 
and ankles improved slowly, but the areas were still pigmented at the time of discharge. 
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This patient was not cured; she was discharged with her original undiagnosed 
pulmonary infection, but we did cure the new syndrome induced by the prolonged ad- 
ministration of aureomycin. We have seen other, but less severe cases of B complex 
deficiencies following therapy with aureomycin, chloramphenicol, terramycin and 
various combinations of the powerful antibiotics. 


Discussion 

The normal microbiologic flora of man is varied and complex but seems 
to have been stabilized by a long process of evolution in such a manner that 
the organisms have a happy home and man is not injured. The microor- 
ganisms, bacteria and fungi are properly designated commensals and not 
saprophytes. They are antagonistic to and effectively prevent pure sapro- 
phytes from joining the normal ecologic flora. They may play an impor- 
tant role in preventing the invasion of small numbers of parasitic species, 
although proof of this effect has been found in only one instance.’ 

Apparently constant and deadly warfare is carried on between gram- 
positive cocci and gram-negative bacilli, and between both these groups and 
the yeast and moldlike fungi. The precarious balance maintained by the 
normal ecologic flora is upset easily by the administration of antibiotics. 
Often the type of microbial alteration can be predicted if the name of the 
antibiotic and the duration of treatment are known. When the ecologic 
flora is changed radically, and commensal organisms multiply rapidly in an 
area of the body not normally inhabited by that organism, or in an area 
where multiplication has been inhibited previously by biologic antagonists, 
then commensal organisms may produce disease without the necessity of a 
specific lowering of the resistance of the patient. These are the new infec- 
tious disease syndromes referred to in the introduction. 

Secondary vitamin deficiencies may follow the prolonged administration 
of the newer antibiotics. The deficiencies may result partly from the de- 
creased consumption of vitamin carrying food and partly from a reduction 
or eliniination of intestinal bacteria which normally synthesize vitamins. 

The opinion expressed by Keefer ** and the author of an editorial in this 
Journal * regarding the dangers inherent in the prolonged administration 
of antibiotics is supported by this review. 


CONCLUSIONS 


1. Prolonged therapy with penicillin suppresses or eliminates gram-posi- 
tive bacteria and stimulates directly or indirectly the multiplication of gram- 
negative bacilli. 

2. Prolonged therapy with relatively large doses of streptomycin may 
suppress the gram-negative bacilli and stimulate the growth of gram-positive 
cocci. This effect is not so constant as the reversed one induced by penicillin 
therapy. 

3. The prolonged administration of both penicillin and streptomycin 
simultaneously, or of aureomycin, chloramphenicol or terramycin may sup- 
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press both gram-positive cocci and gram-negative bacilli to such a degree that 
the fungi of the yeast and mold types from the normal ecologic flora multiply 
and produce disease in the mouth, vagina, bronchi, lungs and intestinal tract. 

4. Vitamin deficiencies of the B complex type, including the syndrome 
of pellagra, may follow the prolonged administration of the newer broad 
coverage antibiotics. 

5. Antibiotics should not be used in mild and ill defined infections be- 
cause a drug sensitivity may develop which will prevent the subsequent use 
of the antibiotic in a major illness. The dangers of inducing sensitivity 
seem to be greatest when the antibiotic is applied locally. 

6. The newer antibiotics, with broad coverage spectrums, should not be 
administered for more than one week at a time unless the etiologic agent 
causing the infection has been identified and the indications for prolonged 
therapy are obvious. 

7. A complete vitamin supplement, with special emphasis on the B com- 
plex group, should be given to all patients receiving prolonged therapy with 
the newer antibiotics. 
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NEW DRUG THERAPIES IN ARTERIAL 
HYPERTENSION * 


By Rosert W. Wirkins, M.D., F.A.C.P., Boston, Massachusetts 


INTRODUCTION 


Drvucs and procedures for the treatment of essential hypertension of 
necessity must be nonspecific in nature, since the etiology of this disease is 
unknown. Undoubtedly, this fact accounts for the diverse nature of the 
methods that have been advocated for lowering the blood pressure and like- 
wise for the similarity of the clinical results reported to be obtained by these 
various methods. Thus, surgical sympathectomy, or adrenalectomy, intra- 
venous pyrogens, low sodium diets, the administration of adrenergic- or 
ganglionic-blocking agents, neural vasodilators such as veratrum, peripheral 
vasodilators such as nitrites, and even drugs with unknown modes of action 
such as nitroprusside, or Rauwolfia serpentina, have all been reported to be 
effective in lowering blood pressure in one- to two-thirds of patients, and to 
relieve the clinical and laboratory signs of hypertensive cardiovascular strain 
in one-quarter to one-half. The only common denominator in all these pro- 
cedures seems to be their tendency to lower blood pressure, which lends 
clinical support to pathologic and experimental evidence suggesting that 
arterial hypertension is primarily a physiologic disturbance that eventually 
becomes an aggravating factor in the progress of hypertensive cardiovascular 
disease. 

DesikABLe Features or Hyporensive Drucs 


Table 1 shows the characteristics of the drug we would like to have for 


the treatment of essential hypertension. 

The ideal drug should be effective in lowering blood pressure continuously 
in a large proportion of cases. It should cause no toxic or physiologic side 
effects which are dangerous or even unpleasant. It should be practical for 
chronic use over the course of years, hence preferably should be effective by 
mouth and should allow adequate sleep at night. 

Admittedly no agent presently available fulfills these relatively simple 
requirements. However, in the last five years new agents that at least are 
hypotensive have appeared in quantity, some of which are capable of pro- 
longed oral use. Thus, while we are not yet in the “penicillin era” in this 
type of chemotherapy, perhaps we are in the “early sulfonamide-gramicidin 
era.” Undoubtedly the next five years will see a host of new drugs tried 
and discarded in this field. Let us hope that at least one may be suitable for 


general acceptance. For until we can settle on the use of a given regimen 


*From the Symposium on Arterial Hypertension presented at the Thirty-third Annual 
Session of the American College of Physicians, Cleveland, Ohio, April 23, 1952. 
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Taste I 
Desirable Features of Hypotensive Drugs 


. They should reduce the arterial pressure significantly in a large percentage of hypertensive 
tients. 
2. They should produce no serious side effects or physiologic disturbances. 
3. They should be effective by mouth and for at least eight hours. 


for a five to 10 year trial we cannot acquire the data necessary really to prove 
whether a hypotensive agent will prolong life in patients with essential hyper- 
tension. 
CLASSIFICATION OF HypoTENsivE DrucGs 

As shown in table 2, the hypotensive drugs may be classified into two 
large groups, the adrenergic-blocking or sympatholytic (denoting that their 
effects resemble those of a surgical sympathectomy), and the vasodilator or 
non-sympatholytic (denoting that they do not produce sympathectomy-like 
effects). 

EXAMPLEs OF THE Types oF HypoteNnsive Drucs 

Of the adrenergic-blocking or sympatholytic group the ganglionic blockers 
are among the most powerful. Tetraethylammonium chloride and the 
longer acting pentamethonium and hexamethonium bromides are probably 
the most profoundly hypotensive agents in use today. The latter have been 
used longer and more widely in England and New Zealand than in our own 
country, and we must rely principally on the reports from abroad for data 
on their long term clinical practicability." * However, even in this country 
enough experience has been gained to give one a great respect for the 
methoniums and their hypotensive powers.” * 

Certainly the methonium compounds are potentially dangerous. They 
induce a profound fall in blood pressure, particularly in the upright posi- 


Taste IT 
Types of Hypotensive Drugs 


A. Sympatholytic or Adrenergic-Blocking Agents 
I. Ganglionic blockers 
Examples: 1. Tetraethylammonium (T.E.A.C.) 
2. Hexamethonium (C,) 
II. Centrally acting 
Examples: 1. Dihydrogenated ergot alkaloids (DHO and “Hydergine”) 
2. 1-Hydrazinophthalazine (Hydralazine, C-5968, or 
“Apresoline” ) 
III. Peripherally acting 
Example : 1. Dibenamine 
B. Vasodilator Agents 
Examples: 1. Nitrites (peripheral) 
2. Veratrum (central neurogenic) 
C. Agents with Modes of Action As Yet Uncertain 
Examples: 1. Thiocyanates 
2. Nitroprusside 
. Pyrogens 
. Rauwolfia serpentina 
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tion." Perhaps any agent which would lower the blood pressure as sud- 
denly and markedly as the ganglionic blockers might be equally dangerous. 
Moreover, the effect of hexamethonium in a given dose parenterally may 
vary markedly from patient to patient. Therefore, the dose for any one 
individual must be carefully determined by trial and error. By the oral 
route its effects are even more unpredictable. Presumably this arises from 
its relatively poor absorption, only about 5 per cent being absorbed from 
the gastrointestinal tract. Tolerance rapidly develops to the drug given 
parenterally or orally, so that the dosage must continually be readjusted. 
Finally, in addition to the dangers arising from its rather unpredictable, 
sudden and profound hypotensive effects, hexamethonium has other undesir- 
able side effects, including urinary retention, abdominal discomfort, and 
constipation to the extent of paralytic ileus. 

These facts make it necessary to give the methonium compounds with 
extreme caution, some workers recommending checks of the blood pressure 
several times daily, with dosages varied accordingly. Even with this pre- 
caution accidents have occurred. Figure 1 shows the electrocardiographic 
changes suggesting myocardial ischemia which developed in a patient in our 
clinic during a profound hypotensive response to a small parenteral dose of 
hexamethonium. It is interesting that the patient had no pain with this 
episode. Indeed, had not the electrocardiogram been continuously recorded 
as part of the experiment, the event might have been entirely overlooked. 
After recovery from the hypotension the initial changes in the electrocardio- 
graphic pattern persisted, with a clinical course typical of a myocardial 
infarct. Experience in our clinic with an admittedly small group of patients 
has impressed us with the hazards rather than the clinical benefits of this 
drug. We subscribe to the view expressed by Hirson and Kelsall in the 
Lancet *: “Disasters are probably inevitable in the early stages of experience 
with any new and potent drug, but the course of hypertension is so unpre- 
dictable, particularly in women, and the response to hexamethonium bromide 
has been so unreliable in our experience, that we do not propose to use these 
drugs again except for patients in whom a relatively early death appears in- 
evitable with any other form of medical treatment.” 

The centrally acting sympatholytic or adrenergic-blocking drugs are 
among the most interesting of hypotensive agents, perhaps because their 
mode of action is not altogether clear. Typical of this group are the di- 
hydrogenated ergot derivatives, of which dihydroergocornine (DHQO) is 
typical.”***® This agent on acute administration causes postural hypo- 
tension, nasal congestion and bradycardia, in addition to hypotension at rest. 
Unfortunately, however, on prolonged administration it becomes practically 
inactive because of the development of tolerance by the patient. 

One of the more recently described centrally acting sympatholytic drugs 
is hydrazinophthalazine, or C-5968."*'* On acute administration this 
drug causes postural hypotension, tachycardia and frequently occipital head- 
ache, but it also may lower the resting blood pressure, particularly the dias- 
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tolic. ‘The first three effects may be decreased by very gradual institution 
of the drug, and they tend to lessen anyway on prolonged administration, 
but the blood pressure lowering effect appears to persist or may even increase. 
It is interesting that the drug is reported to produce renal vasodilatation.** 
Of the peripherally acting sympatholytic drugs, dibenamine * is the best 
example. It is a profoundly hypotensive drug, causing postural hypotension 


_AFTER lOmgm. LV. “BISTRIUM" 
T ' 


TIME IN SECONDS 


TN. Wh., Age 52 


Fic. 1. Electrocardiograms (Leads I, II and III) and arterial pressure tracings (San- 
born electromanometer) in a hypertensive patient given a single slow intravenous injection 
of 10 mg. of hexamethonium bromide. 


and bradycardia. However, it is impractical for long term use since it is 
given intravenously and is irritating to the veins. 

Of the non-sympatholytic drugs, the nitrites are the oldest and chemically 
the simplest. They seem to cause venous as well as arterial dilatation, but 
are short in action, and do not seem to be clinically very effective for pro- 
longed treatment. The veratrum derivatives ***** *’ are not sympatholytic 
but have a central neurogenic vasodilator effect. They are effective by 
mouth as well as parenterally, but can cause nausea and vomiting at a dose 
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very little if any higher than the hypotensive dose level. Purified derivatives 
or even pure alkaloids when given intravenously, do not differ significantly 
from the cruder preparations in this respect. For this reason most patients 
on continuous, chronic oral administration of veratrum experience attacks 
of salivation, nausea and vomiting, occasionally associated with collapse. 
These attacks, though unpleasant, do not appear to be dangerous, since there 
have been no deaths reported from them. Nevertheless, on prolonged ad- 
ministration the veratrum derivatives as yet have not fulfilled the promise 
that arose from their acute, and particularly their intravenous, use. 

Thiocyanate is one of the oldest of the blood pressure lowering drugs 
that can be demonstrated to be effective. It has largely fallen into disuse 
because of its toxic side reactions, which require careful control by blood 
level assay. Nitroprusside,’* which has had limited trial recently, may act 
through the thiocyanate mechanism, since it gives a similar blood chemical 
reaction and causes the same toxic symptoms. Intravenous pyrogens **"” 
daily for from five to eight weeks admittedly are heroic, and have been ad- 
vocated only when all other methods have failed to arrest the course of ma- 
lignant hypertension in a patient with adequate renal function. Presumably 
they act by causing general and especially renal vasodilatation. 

Rauwolfia serpentina has been used in India for more than 10 years to 
relieve hypertension.“ *' It is a native plant and has been given as a powder 
of the crude root. Recently we have confirmed the clinical reports from 
India on the mildly hypotensive effect of this drug.*’ In addition, we have 
found it to cause nasal congestion and bradycardia, actions resembling those 
of DHO, a central sympatholytic drug. However, it does not produce pos- 
tural hypotension or abolish sympathetic vasopressor reactions. The brady- 
cardia that it produces is not abolished by atropine, so that it does not appear 
to be a vagal stimulant. The drug has a sedative effect, which may require 
a reduction or an interruption of dosage. It apparently also has a tendency 
to promote a gain in weight. It is a slowly acting drug, requiring three to 
four days to produce any effect and several weeks to produce its maximal 
effect. In small doses it is well tolerated by most hypertensive patients and 
reduces the arterial pressure moderately in about half of them. It is most 
satisfactory alone in persons with anxiety neurosis and a labile blood pres- 
sure, particularly when associated with tachycardia. It has little or no blood 
pressure lowering effect when given alone in chronic, severe, fixed hyper- 
tension, although it is bradycrotic and sedative and may result in subjective 
improvement. It finels its best use in combination with other hypotensive 
drugs, particularly hydrazinophthalazine and veratrum, which may be easily 
added to the regimen, if necessary. 


CoMBINATIONS oF DruGs 


Since it seems likely that none of the various hypotensive drugs is wholly 
specific against the causes of essential hypertension, it has appeared appro- 
priate to use combinations of them in the more resistant cases. There seems 
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little question that hypotensive drugs and, for that matter, sympathectomy 
and dietary treatment, are more effective in combination than alone. Thus, 
sodium restriction in the same patient appears definitely more effective after 
sympathectomy than before.” The same is true of drugs after sympathec- 
tomy as compared with before. 

Likewise, various combinations of drugs have been uniformly reported 
as more effective than any one alone. Particular attention has been called 
recently to the combined use of hexamethonium and hydrazinophthalazine.* * 
However, it may be emphasized that the dangers of these two drugs in com- 
bination are, if anything, greater than of either one alone. It would appear 
to us that the dangers are much too great to allow these two drugs to be used 
together except in the most desperate of cases and under the most carefully 
controlled experimental conditions. 

In our clinic we have relied chiefly upon various combinations of hydra- 
zinophthalazine, Rauwolfia and veratrum, principally because these drugs ap- 
pear to be the safest, both when used alone or in combination, of any medi- 
cinal regimen we have tried. If instituted gradually they may be given 
safely in ambulatory patients, with only weekly or even monthly checks of 
blood pressure. As a matter of fact, because they can be used together in 
relatively small doses, these drugs in combination may produce a greater 
hypotensive action with fewer symptoms or side effects than can be produced 
by any one of them alone. They are all effective orally, they may be given 
in a four dose schedule, and they all appear to be active and well tolerated 
certainly for many months. 

Three case histories will serve to illustrate these points. 


Case REpPoRTS 


Case 1. A 30 year old white male was born with a spina bifida and meningocele 
which, though operated upon in infancy, left him paraplegic and unable to control the 
vesical and rectal sphincters. Since childhood he had suffered numerous attacks of 
pyelonephritis, and had developed a constant anxiety state over the physical and social 
consequences of his misfortunes. Five years ago he had had a nervous breakdown. 
In spite of all these difficulties, he fought his way along in the world, married and 
became gainfully employed. Since the age of 17 he had known of rises in blood pres- 
sure, but only for one year had he complained of severe headaches and palpitation. 
When first seen in our clinic his blood pressure was 200/150 mm. of Hg, and pulse 
120. Non-protein nitrogen was normal, but phenolsulfonphthalein excretion was re- 
duced to 54 per cent in two hours. The cold pressor test produced a rise in blood 
pressure to 230/180 mm. of Hg, and the sodium amytal test a fall to 140/100 mm. of 
Hg. Electrocardiogram showed left ventricular strain (figure 2). 

When the patient was given placebos for one week no beneficial effects were ob- 
served. On separate trial doses, Rauwolfia and veratrum were well tolerated but 
hydrazinophthalazine was not. He was then given three tablets of Rauwolfia (‘“Ser- 
pina”) a day for six weeks and his pressure leveled off at 175/105 mm. of Hg and his 
pulse at 80. He was enthusiastic about his subjective improvement, particularly the 
striking relief of headache and palpitation. He was then continued on Rauwolfia, 
with veratrum added in small oral doses. After four weeks, and for the ensuing 16 
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weeks, his pressure was steadily around 140/90 mm. of Hg and pulse rate 80. He 
gained 15 pounds in weight. At this point he developed a severe anxiety attack over 
his work, being unable to keep from trembling with a “nameless fear.” He was ad- 
mitted to the hospital and his blood pressure of 140/100 mm. of Hg fell on sodium 
amytal test to 100/70 mm. of Hg. Renal function was unchanged but the electro- 
cardiogram was now within normal limits. After two days he was discharged on the 
same medication, was given psychotherapy, and slowly improved. The biood pressure 
continued to moderate to 125/75 mm. of Hg. At this point veratrum was discon- 
tinued, but Rauwolfia was maintained. The blood pressure has remained normal for 
the past six weeks. 


This patient represents a severe but labile hypertensive with some renal 
impairment due to pyelonephritis who has shown a striking response to 
Rauwolfia supplemented by veratrum. 


Case 2. A 43 year old housewife had had high blood pressure during her first 
pregnancy at the age of 20. During the intervening years she had been told at vari- 
ous times that her pressure was elevated, but had had no symptoms until two years 
prior to coming to our clinic, when she began to complain of easy fatigability and 
nosebleeds. Her blood pressure was 230/140 mm. of Hg, pulse 84. The heart was 
enlarged to the left, but renal function was normal. The eyegrounds showed Grade 


II-III hypertensive changes (figure 3). 


as 


*VERILOID* 
@ “SERPINA” 


SERP/ 
RILOID 


*VERILOID" 
“SERPINA™ 
"“APRESOLINE" 


*VERILOID" 


§ 


“VEF 


“SERPINA” @ 
"“APRESOLINE “ 


TIME IN WEEKS 
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She was placed on veratrum, which produced little or no lowering of resting 
blood pressure as compared with placebo treatment. However, subjectively she feit 
somewhat better on veratrum than on placebos, so was continued on the drug. After 
11 months she was given Rauwolfia in addition to veratrum. This seemed to cause 
a slight but definite lowering of blood pressure, which disappeared when this drug 
was stopped and veratrum alone was continued. The two drugs were therefore con- 
tinued together, and after five weeks the blood pressure leveled off at about 200/130 
mm. of Hg. 

Hydrazinophthalazine was then instituted in small doses without producing symp- 
toms. Initially there seemed to be a further small drop in pressure, but since it was 
not sustained the dosage of hydrazinophthalazine was increased. Rauwolfia was 
continued but veratrum was stopped. Over the course of the past three months, and 
in spite of a very trying emotional disturbance, the blood pressure has moderated 
further to about 175/115 mm. of Hg. The patient is completely asymptomatic. 


This patient represents a fairly severe fixed type of hypertensive who 
does not respond to oral veratrum, but does now appear to be moderating 
on hydrazinophthalazine and Rauwolfia. 


Case 3. A 22 year old college student had been found to have hypertension one 
year prior to admission when checked for an Air Force commission. He felt well, 
however, except for mild dyspnea, until about four months prior to admission, when 
he noticed easy fatigability. The resting blood pressure on admission was 180/110 
mm. of Hg, pulse 80. Renal function was normal and electrocardiogram borderline. 
Cold pressor test produced a rise in blood pressure to 235/145, the Valsalva a rise 
to 215/130, and sodium amytal a fall to 130/95. He was discharged on no therapy 
and was re-admitted for check-up six months later. The blood pressure then was 
180/120 mm. of Hg and renal function was still normal, but the electrocardiogram 
showed definite left ventricular strain. The cold pressor response was 230/140, the 
Valsalva 245/150, and the sodium amytal 150/100 (figure 4). 

The patient was started on hydrazinophthalazine, which had little effect initially 
except to cause tachycardia, postural hypotension and headache. He was faithful to 
the therapy, but after six weeks his resting blood pressure had moderated only to about 
170/110 mm. of Hg, with a pulse averaging 110. He was then given small doses of 
veratrum in addition to the hydrazinophthalazine, with apparently only slight addi- 
tional effects on blood pressure but a definite slowing of pulse rate, which now aver- 
aged about 80. Electrocardiogram still showed left ventricular strain. After six 
weeks on this regimen Rauwolfia was added, and over the course of two months there 
was a gradual lowering of blood pressure to 135/80 mm. of Hg and pulse to 75. 

Thereafter, except for one reading of 140/70 mm. of Hg when the patient was 
extremely upset, the resting blood pressure was normal, indeed, a low normal—about 
110/60 mm. of Hg. The electrocardiogram became normal. The cold pressor re- 
sponse was 145/90, and the Valsalva 125/70. Veratrum was then omitted, and for 
three weeks the pressure has remained normal. 


This patient represents a young, moderately severe, labile hypertensive 
who developed adverse electrocardiographic changes on six months of no 
treatment, with disappearance of these changes after return of the blood 
pressure to normal on hydrazinophthalazine supplemented by veratrum and 
Rauwolfia. 
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ROBERT W. WILKINS 


SUMMARY AND CONCLUSIONS 


Various types of blood-pressure-lowering drugs are now becoming avail- 
able for long term clinical trial. While no one of these is as yet ideal, a 
number of them are effective in lowering blood pressure in hypertensive pa- 
tients, particularly when used in combination. Combinations of hydra- 
zinophthalazine, veratrum and Rauwolfia appear to be safe and well tolerated 
when given orally in relatively small doses over long periods of time, and 
usually produce a gradual moderation of hypertension, with subjective and 
objective improvement. Only very long term studies will prove whether 
such medical regimens prolong the lives of hypertensive patients. 
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THE INCIDENCE AND ETIOLOGIC BACKGROUND 
OF CHRONIC BIOLOGIC FALSE-POSITIVE 
REACTIONS IN SEROLOGIC TESTS FOR 
SYPHILIS: PRELIMINARY REPORT * 


By Joseru Moore, M.D., and Cuartes F. Mone, M.D., F.A.C.P., 
Baltimore, Maryland 


PRESENT standard serologic tests for syphilis (hereafter abbreviated 
STS), routinely discovered in patients who have no history or physical evi- 
dence of that infection, may represent either latent syphilis, acquired or con- 
genital, or biologic false-positive reactions (hereafter abbreviated BFP). 

BFP reactors may be divided into two categories, acute and chronic.’ 
The acute reactions are due to a large number of infections, bacterial, viral, 
plasmodial, rickettsial or protozoal. They appear during or immediately 
after such a precipitating infectious cause, and regress spontaneously to nor- 
mality within a brief period, not exceeding six months. 

Chronic BFP reactors, on the other hand, are characterized by the usual 
absence of any of the commonly known precipitating causes of acute BFP 
reactions, and by the fact that the false-positive STS, instead of disappearing 
spontaneously, persists over a period of years, perhaps for a lifetime. 


This paper is concerned in preliminary fashion with the identification of 
the chronic BFP reactor by the use of the treponemal immobilization test, 
with the incidence of such reactions in a particular population group, and 
with some observations as to the etiologic background, so far poorly defined, 
of this type of serologic abnormality. 


THe TrREPONEMAL IMMOBILIZATION TEST IN IDENTIFICATION OF THE 
Curonic Brotocic Fatse-Positive REACTOR 


The existence of a treponemal immobilizing (hereafter abbreviated TPI) 
antibody in syphilis and other treponematoses and its separate identity from 
reagin have been demonstrated by Nelson and Mayer.’ Published studies 
indicate that the TPI antibody does not occur in normal persons or in non- 
syphilitic diseases, but does appear with regularity in persons with untreated 
syphilis and related treponematoses. The behavior of the TPI antibody 
within the first year or two after treatment of persons with early or late 
syphilis has likewise been reported.". This antibody commonly disappears 
early from the serum of persons with treated early syphilis, as does reagin, 
hut at a slower rate and not necessarily in parallel. In treated late syphilis, 

* Received for publication May 17, 1952. 

From the Venereal Disease Division of the Medical Clinic, Johns Hopkins University 
and Hospital. 


This study has been supported by a grant-in-aid from the Research Grants and Fellow- 
ships Division, National Institutes of Health, United States Public Health Service. 
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on the other hand, the TPI antibody usually does not disappear from the 
serum within the first two years following treatment. 

To establish the validity of the TPI test in the differentiation of syphilis 
from BFP reactions, it is essential to study the behavior of the antibody over 
a long period of time following treatment. For this purpose we have utilized 
patients from private practice in whom the original diagnosis of symptomatic 
syphilis, early or late, had been confirmed, and to whom treatment for syphi- 
lis had been given at intervals ranging for from one to 40 years before the 
performance of the TPI test. 

Taste | 


The TPI Test in Treated Early Syphilis 
TPI Test 
Number of 
Patients Positive Doubtful Negative 
31 8* 1 a 
(29%) (71%) 


* Of these, 4 seronegative with standard STS. 
** Of these, 3 seropositive with standard STS. 


In table 1 are shown 31 patients in whom the diagnosis of early syphilis 
was originally confirmed by the dark-field demonstration of Treponema 
pallidum. These patients had been treated (for the most part with metal 
chemotherapy, a few with penicillin) from one to 35 or more years ago, the 
TPI test having been performed after this long interval. Of the 31 patients, 
nine (29 per cent) were positive or doubtful with the TPI test; 22 (71 per 
cent) were negative. As the table indicates, TPI test results did not neces- 
sarily parallel those with standard serologic tests, since of the nine positive 
reactors with the TPI test, four were STS-negative, while of the 22 negative 
TPI reactors, three were STS-positive with standard technics. 


Tasce Il 
The TPI Test in Treated Late Syphilis* 
TPI Test 
Number of 
Patients Positive Doubtful Negative 


256 


46 3 7 
(97.3%)** (2.7%)*** 
* In all patients, diagnosis based on definite clinical evidence and/or abnormal C.S.F. 


** Of these, 33 seronegative with standard STS. 
*** Of these, 3 seropositive with standard STS. 


In contrast to these data are the results in 256 patients with symptomatic 
late syphilis, presented in table 2. In these patients the original diagnosis 
of syphilis was in every instance made on the basis of evidence other than 
the mere presence of a positive standard blood STS. The majority had ob- 
vious clinical evidence of syphilis, including benign late gummatous lesions, 
cardiovascular syphilis or neurosyphilis. A few had asymptomatic neuro- 
syphilis. A few others, diagnosed as latent syphilis, were the mothers of 
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congenitally syphilitic children. All had also been treated for syphilis, by 
one or another means, at intervals of from one to 40 years before the per- 
formance of the TPI test. In them, the TPI test was positive or doubtful 
in 249 (97.3 per cent) and negative in only seven (2.7 per cent). Again, 
there is lack of parallelism of the TPI test with the standard STS. 

These data indicate that while the TPI antibody usually disappears from 
the serum of persons with treated early syphilis, it rarely disappears in per- 
sons whose original treatment was for late syphilis: instead, it persists for 
a lifetime. 

The interpretation which may be put on various combinations of stand- 
ard STS and TPI test results is indicated in table 3. A patient who is nega- 
tive with both tests may be assumed either to be normal (so far as syphilis 
and BFP reactions are concerned) or, alternately, to have had treated early 
syphilis. One who is positive with both tests has syphilis, treated or un- 
treated. The combination, negative with standard tests, positive with the 
TPI test, also means syphilis. The combination, TPI test negative, stand- 


III 
Serologic Patterns 
Reagin T.1. Antibody Interpretation 


0 0 Normal; treated early syphilis 
+ Syphilis 


0 + Treated late syphilis (usually) 
0 


+ BFP (usually); treated early syphilis (rarely) 
ard STS positive, is a practically certain indication of biologic false-posi- 
tivity. 

THe or Curonic BFP Reactors 

Published data as to the incidence of BFP reactions, acute or chronic, 
in various nonsyphilitic diseases are highly misleading, since they provide 
only the incidence of positive standard tests. Except in the case of leprosy,’ 
such results have not been checked by the TPI test. In all reported series, 
therefore, the positive reactors with standard technics include some persons 
with syphilis as well as some BFP reactors. 

We have approached the problem of incidence of chronic BFP reactions 
by a study of private patients referred to us in consultation for the elucidation 
of routinely discovered positive STS in the absence of any clinical evidence 
of syphilis. These are persons of both sexes who, until a few years ago, 
would usually have been diagnosed as latent syphilis and treated as such. 
Private patients have been selected because they are white (thereby eliminat- 
ing confusion caused by the high incidence of syphilis in the Negro race) ; 
of a relatively high socio-economic level (i.e., from a population group in 
which the incidence of syphilis is known to be low) ; and of superior intelli- 
gence, able to give reliable histories, and willing to codperate in detailed ex- 
amination and in long-term follow-up. Our present material includes 300 
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such persons, all of whom have been examined for history and physical and 
epidemiologic evidence of syphilis, and all subjected to the TPI test. In 
this group (table 4) 54 per cent have been identified as latent syphilis on 
the basis of positive TPI tests, and 46 per cent as BFP reactors. 

Nelson is currently presenting data concerning parallel TPI and stand- 
ard STS in U. S. Navy personnel routinely discovered to be standard STS- 
positive.‘ In his material (consisting mostly of young males), the incidence 
of BFP reactions, as indicated by negative TPI tests, is about 35 per cent. 

These two series of patients are a strong indication that in certain popu- 
lation groups, nearly half of the positive standard STS discovered in routine 
blood testing do not represent syphilis, but do instead represent BFP reac- 
tions. 

Tue Etiotocic BackGrounp oF Curonic BFP Reactors 


Little is so far known of the etiologic background of chronic BFP reac- 
tions. The only identified infection is leprosy, in which the incidence of 
BFP reactions is variously reported to be from 40 to 60 per cent. This 
disease is not the cause of any of the chronic BFP reactions in our series. 

The only other chronic disease so far suggested as a frequent cause of 


TABLE IV 
The Incidence of Chronic BFP Reactors vs. Latent Syphilis 
TPI Test 
Number of Patients 
Seropositive with Positive Negative 
Standard STS (Latent Syphilis (BFP) Reactors 


300 164 136 
(54.7%) (45.3%) 


biologic false positivity is lupus erythematosus, discoid or disseminated. 
The incidence of BFP reactions reported in various series of patients with 
this disease ranges from 5 to 30 per cent or more; but, as we have pointed 
out, these data are unreliable since they do not take into consideration the 
number of persons with lupus who also have syphilis, particularly as verified 
by the TPI test. 

As yet, neither we nor others have attempted to identify the incidence of 
chronic BFP reactors in particular disease conditions by means of the per- 
formance of parallel standard and TPI tests. Instead, we have approached 
the problem in another manner. 

We have restudied patients identified as chronic BFP reactors by com- 
plete medical survey, planned to be periodically repeated over a period of 
years. Special attention is devoted to anamnestic points often not previously 
recorded, to detailed physical examination, and to a laboratory routine which 
includes complete hemogram, urine studies, total blood protein, A/G ratio, 
cephalin flocculation and thymol turbidity tests (and other liver function 
tests when these are positive), a search for L.E. cells in the peripheral blood, 
and other laboratory and x-ray examinations as indicated. 
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Of the 136 BFP reactors so far identified in our patient material, 51 
have completed at least one detailed reexamination. Table 5 indicates that, 
of these 51, some significant abnormality other than the BFP reaction has 
been discovered in all but six. 

Five patients have proved collagen disease (disseminated lupus erythe- 
matosus in four, rheumatoid arthritis in one). One patient each has sarcoid, 


TaBLe V 


The Etiologic Background of Chronic BFP Reactors 


| Definite Diagnosis Probable Diagnosis | _ Clinically 
Number of _| Normal, but 
Patients Distinctive 
Collagen Laboratory 


Collagen 
Disease Other Pattern 


Dise ine Other 


51 5 21 


| 


(45.1%) 


* Sarcoid, Hodgkin's and Gaucher's disease, 1 each. 
** Sarcoid in both. 


Hodgkin's disease and Gaucher's disease. In 21 others there is history or 
physical evidence which raises strong suspicion of one of the group of col- 
lagen diseases (disseminated lupus, rheumatoid arthritis, periarteritis nodosa 
or rheumatic fever), though in none has the diagnosis yet been firmly estab- 
lished. Two other patients are suspected of sarcoid, which also is not yet 
proved. Practically all of the 23 patients in this group of “suspects” like- 
wise present a distinctive pattern of laboratory changes other than the BFP 
reaction. 
VI 
Iypical Laboratory Abnormalities in Chronic BFP Reactors 

TPI Test 0 

Standard STS + (Variable titer) 

Sedimentation Rate Persistently elevated 

Cephalin Flocculation ++ to 

Thymol Turbidity Normal to weakly + 

B.S.P. 

Other Evidence Liver Disease 0 

Serum Globulin Sometimes elevated 

Urine Sometimes proteinuria and cylindruria 


Renal Function Otherwise normal 
L. E. Cells See text 


The typical laboratory abnormalities found in these 23 suspects, and in 
14 other patients who are clinically normal, are detailed in table 6. The 
confirmed positive standard STS is present for one or more years, and is 
usually but not necessarily of low titer. The sedimentation rate in most has 
been known to be persistently elevated for years, without other obvious 
cause. The cephalin flocculation test is moderately to strongly positive in 
most, with the thymol turbidity test normal to weakly positive. These two 


i. | 
| Normal 
Except 
| 
(15.7%) | | (27.4%) | (11.7%) 
] 
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abnormalities cannot be interpreted as evidence of liver disease, since persons 
who show them have otherwise normal liver function tests (particularly 
bromsulphalein excretion) and are without other clinical or laboratory 
evidence of involvement of the liver. These abnormalities are to be inter- 
preted, as they have been by others, as a quantitative, perhaps also qualita- 
tive, expression of some abnormality in the blood proteins, particularly 
globulins.° The serum globulin is sometimes elevated with a shift in the 
A/G ratio. The urine sometimes shows proteinuria and cylindruria, but 
these patients are without hypertension or other evidence of damage to renal 
function. Except in those patients with clinically characteristic disseminated 
lupus erythematosus, LE. cells have not been found in the circulating blood. 

These laboratory abnormalities, which have appeared in 37 of our 51 
chronic BFP reactors, are likewise those commonly found in persons with 
actual clinical evidence of collagen disease, usually disseminated lupus. 

In only six patients in our entire group of 51 so far examined have no 
clinical or laboratory abnormalities other than the BFP reaction been found. 


SUMMARY 
These data suggest that: 
1. The chronic BFP phenomenon is far from innocuous, as has hereto- 


fore been thought. 
2. It is often related to and may be the first evidence of serious underly- 


ing disease. 


3. Collagen disease may be closely related to the chronic BFP phe- 


nomenon. 
4. If these observations are borne out by further study, an opportunity 
may be provided better to define the early manifestations and natural history 


of the collagen disease group. 
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THE RATIO BETWEEN PHOSPHOLIPID AND THE 
CHOLESTEROLS IN PLASMA AS AN INDEX OF 
HUMAN ATHEROSCLEROSIS * 


By Raymonp S. Jackson, M.D., and Cuartes F. WILKINSON, JR., 
M.D., F.A.C.P., New York, N. Y. 


ATHEROSCLEROSIS has come to be recognized as a disease which is not 
an inevitable result of vascular aging, but rather an episodic process which 
may be to some extent reversible. Because of this, there have been many 
attempts to identify measurable abnormalities which could be employed to 
detect this tendency in its earliest stages.*'’ One of the most recent of these 
is the ratio between phospholipid and total cholesterol in the blood serum. 
The evidence in favor of this ratio as the circulating symbol of atherosclerosis 
might be summed up as follows: 


There is a decrease in the ratio, phospholipid over total cholesterol, in 
the blood of cholesterol-fed rabbits '* and of thiouracil-treated, cholesterol-fed 
dogs '* as compared with normal animals. These régimes are well known 
methods of producing atherosclerosis in the laboratory. However, when 
cholesterol-fed rabbits are also treated with intravenous detergents, the ratio 
remains normal and atherosclerosis is markedly inhibited."* In man, simi- 


lar changes in this ratio have been demonstrated in nephrosis, hypothyroid- 
ism and essential xanthomatosis, all of which are known to predispose to 
atheromatous disease."* Contrasting these observations with their experi- 
ence in primary xanthomatous biliary cirrhosis, where the high cholesterol 
sera have phospholipid-total cholesterol ratios greater than normal, Ahrens 
and Kunkel "* were led to suggest, in 1949, that a relationship exists between 
the fixation of lipid in intimal cells and decreased phospholipid-cholesterol 
ratios. Though their reported experience with atheromatous disease in 
xanthomatous biliary cirrhosis is not completely borne out by the observa- 
tions of others," the following year brought further evidence which appeared 
to support their suggestion concerning this ratio and atheromatosis. Morri- 
son and his colleagues * and Gertler and Garn *' reported lower average 
phospholipid-total cholesterol ratios in patients who had sustained myocard- 
ial infarctions than in a group of apparently normal subjects. 

The weight of this evidence is, of course, considerable. Yet, on closer 
scrutiny, it is found to be based on somewhat hazardous logic, i.e., that the 
laboratory situation mimics the spontaneous disease in man, that coincidence 
of atherosclerosis and this abnormal ratio implies a causal connection, and 

* Received for publication April 9, 1952. 

Presented before the Section on Biology and Medicine, Second International Geronto- 


logical Congress, September 12, 1951, St. Louis, Mo. 
From the Department of Medicine, Postgraduate Medical School, New York University. 
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that the abnormal ratio found in certain diseases is meaningful in itself, hav- 
ing no alternative explanation. 

We proposed, therefore, to test this concept further, and to that end 
drew up the following six questions : 


1. Do the two substances being related exist biologically ? 

2. Is there a demonstrable relationship between them ? 

3. How is this relationship altered in diseases which are the manifesta- 
tion of atherosclerotic vascular changes? 

4. How is this relationship altered in diseases which predispose to the 
development of atherosclerosis ? 

5. Are there diseases which show this same abnormality but are not as- 
sociated with an abnormal degree of atherosclerosis ? 

6. Is there any other explanation for these alterations which have been 
observed ? 

The answers to these questions should define the value of the phospho- 
lipid-cholesterol ratio as an index of atherosclerosis. 

1. Do the two substances being related exist biologically? 

Whether these two substances exist as such in the serum is most easily 
answered in the biochemical laboratory where they are determined. Phos- 
pholipid is determined as milligrams of phosphorus contained in the li- 
pids,** * following which this “lipid phosphorus” value may be multiplied 
by a factor of 25, being thus converted to milligrams of lecithin. Since 
lecithin is the predominant phosphorus-containing lipid in serum, and is also 
the one responsible for most of the change when abnormal values are 
found,** *° we can accept this value as representative, at least, of something 
which actually is present. 

With cholesterol, however, the story is somewhat different. It is well 
known that cholesterol exists in the blood stream, not as a single substance 
which can be totaled, but in two chemical forms, in one being esterified with 
fatty acids, and in the other, as free cholesterol. The “total cholesterol” of 
the chemist, therefore, bears about the same relationship to the biological 
facts of life as does his “total serum proteins.’’ Already, then, this ratio 
we are considering becomes suspect, in that one of its components has no 
physiologic counterpart. 

2. Is there a demonstrable relationship between them? 

Further evidence against the validity of this ratio can be found in the 
studies which we first reported in preliminary form in March, 1950,” and 
which were presented in greater detail in November. Independent confirma- 
tion of the essential features of this report was furnished in the paper of 
Albrink, Man and Peters of that year.“ In an attempt to define the rela- 
tionship between the phospholipids and the the cholesterols in human plasma, 
we selected 242 determinations from normal subjects and from patients with 
a variety of disease states, as shown in table 1. By using such a miscellane- 
ous group, we hoped to eliminate the effect of any given disease on these 
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substances and at the same time to secure the maximal variation of their 
values. 

Figure 1A shows our results when phospholipids were plotted against 
total-cholesterols. These were in accord with the earlier work of Man, 
Peters, and their colleagues,” ** in that most of the values fell along a curve 
but certain ones showed marked dissociation. These latter were found 
to be those patients with liver disease who manifested the relative increase 
in free cholesterol which may occur with severe liver damage. Patients 
with liver disease whose free cholesterol formed the normal proportion of 
the total, regardless of its absolute value, showed no such dissociation. 

However, when free cholesterol is substituted for total cholesterol, as 
shown in figure 1B, we see a much more tightly knit curve, and the formerly 
dissociated liver cases have been brought into line. Since these values 
represent not only normal subjects but also a wide variety of disease states, 
we were able to conclude that a relationship does exist between phospholipid 
and free cholesterol, that this relationship is independent of disease process, 
and that no such relationship exists between phospholipid and total chol- 
esterol. 

Taste | 
Diagnostic Group No. Determinations 


. Controls (normals) 

. Essential familial hypercholesteremia 
. Liver disease 

. Hypothyroidism 

Nephrotic stage of nephritis 

. Essential hypertension 

. Diabetes mellitus i 
. Coronary artery disease 3 
. Combinations of 2 through 8 19 


2 
3 
4 
5. 
6 
7 
8 
9 


The observations of Kendall’ and of Keilner ** that, in experimental 
cholesterol atherosclerosis, there was a progressive, relative phospholipid 
deficiency as the circulating cholesterol rose, led us to examine our data to 
see whether hypercholesteremic man exhibited this same phenomenon. 
In figure 2A we can see whether the phospholipids keep pace with the free 
cholesterol rise in human hypercholesteremia. If they do, then the ratio, 
phospholipid over free cholesterol, should remain constant, and a straight 
line paralleling the free cholesterol axis would be obtained. Instead, with a 
rising free cholesterol, there is a progressive diminution in this ratio until its 
value approaches 2.00, following which it remains constant. When this 
limiting ratio of milligrams is converted into a molar ratio, it is found to 
define a state where there exists in the plasma one molecule of phospholipid 
for each molecule of free cholesterol. Apparently, then, the body will not 
tolerate less phospholipid than this. The data of Albrink, Man and Peters,” 
when treated in the same way, show a similar limiting value. 

The next step was to try to define mathematically this relationship be- 
tween free cholesterol and phospholipid. We were impressed, as were Al- 
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brink and her colleagues, by the apparent tendency of the data at the lower 
end of the curve of figure 1B to deviate away from the axis of an imaginary 
straight line through the values above. It was found that, by plotting these 
values on logarithmic axes, this portion could be straightened out, as shown 
in figure 2B. The equation seen in this figure was calculated by the method 


TOTAL CHOLESTEROL mg/iocc 


PHOSPHOLIPID mg 


8 


FREE 


PHOSPHOLIPID mg/100cc 


Fic. 1A. (upper) The inconsistent relationship between total cholesterol and phospho- 
lipid as contrasted with B. (lower) The constant relationship between free cholesterol 
and phospholipid. 


of least squares, and a test of the agreement of the data with this straight 
line yielded a correlation coefficient of 0.945. This means that the chance 
that this is not a straight-line function is far less than 1 in 100. Though we 
have reason to suspect, despite this extraordinary correlation coefficient, that 
this may not be the best mathematical definition of this relationship, it is suffi- 
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ciently good to allow the testing of various disease states individually, to see 
whether they present significant deviations from the group as a whole. 
Figure 3 shows the method of testing we have employed. In the upper 
left graph, the data from our apparently normal subjects are recorded. The 
solid line expresses the relationship found for the whole series. On either 
side, broken lines are drawn at a distance corresponding to two standard 
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Fic. 2A (upper). The effect of the free cholesterol level on the ratio phospholipid/free 
cholesterol. B. (lower) The data from figure 1B are plotted on logarithmic axes. 
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. 3. The relationship between phospholipid and free cholesterol in apparently normal 
subjects and in several disease states related to the problem of atherosclerosis. 


deviations of the logarithm of Y—the phospholipid value. No more than 
5 per cent of the values should fall outside these lines, if the data are nor- 
mally distributed. Out of the 102 determinations in this group, only three 
are more than two standard deviations away from the mean of the entire 


series. 
3. How is this relationship altered in diseases which are the manifesta-' 
tion of atherosclerotic vascular changes? 
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In the upper right graph of figure 3 are plotted the values from our pa- 
tients who had proved myocardial infarctions or angina pectoris, diseases 
which are predominantly the end result of coronary atherosclerosis. Of the 
20 determinations, one falls outside our two standard deviation limits. 

4. How is this relationship altered in diseases which predispose to the 
development of atherosclerosis? 

As far as the diseases which predispose to atherosclerosis are concerned, 
our results in diabetes, hypertension, hypothyroidism and nephrosis are 
demonstrated in the next three graphs of figure 3. These diabetics were in 
various states of diabetic control: some had severe vascular complications, 
others little or none. Yet their distribution around the mean for the entire 
series seems to indicate that they too conform to the over-all rule. A group 
of patients with essential hypertension likewise shows good agreement with 


C= HYPERCHOLESTEROLEMIA 
¢ = NORMOCHOLESTEROLEMIA 


CC =HOMOZYGOUS ABNORMAL 
Cc =HETEROZYGOUS ABNORMAL 
cc =HOMOZYGOUS NORMAL 


CSE) &)& 


ALL (cc) ae) ALL (cc) 


Fic. 4. Genetic patterns of various matings in essential familial hypercholesteremia. 


the straight line expressing the relationship for the entire group. And on 
the lower left are seen our results in hypothyroidism and in the nephrotic 
stage of glomerular nephritis. Once again, these patients conform. 

5. Are there diseases which show this same abnormality but are not as- 
sociated with an abnormal degree of atherosclerosis? 

In 1948, Wilkinson, Hand and Fliegelman reported studies on a large 
kinship exhibiting the genetic abnormality that they termed “essential famil- 
ial hypercholesterolemia.” ** They found that the abnormality was trans- 
mitted as an incomplete dominant (figure 4), with hypercholesteremia alone 
where only one gene was inherited, but more severe hypercholesteremia and 
xanthoma of the skin and tendons where the individual had inherited an 
abnormal gene from both parents. In their studies, they were unable to 
demonstrate a tendency to premature atherosclerosis in the heterozygous 
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abnormal group, but such a tendency was marked in the homozygous ab- 
normal. 

In figure 3 (lower right), we see plotted the values from some of these 
individuals, those at the upper end of the curve being the homozygous ab- 
normal, whereas those at the lower end had inherited only the single gene. 
Again, the agreement with the over-all miscellaneous series is obvious. 

Those who advocate the phospholipid-total cholesterol ratio have em- 
phasized the observation that in myocardial infarction, xanthomatosis and 
such diseases, the average phospholipid-total cholesterol ratio is less than 1, 
whereas in the normal group it is usually greater. If one assumes that free 
cholesterol constitutes 30 per cent of the total cholesterol in these diseases, 
and that our equation for the relationship between phospholipid and free 
cholesterol is correct, it can be calculated that the free cholesterol value will 
be about 80 mg. per cent where the phospholipid-total cholesterol ratio is 
1.00. 

Applying the rule of inverse relationship between the ratio and the 
cholesterol value demonstrated in figure 2A, those individuals with free 
cholesterols greater than 80 mg./100 c¢.c. would have phospholipid-total 
cholesterol ratios less than 1. But the group in the range just above 80 
mg. per cent were predominantly heterozygous and had no evidence of un- 
usual degrees of atherosclerosis. 

6. Is there any other explanation for these alterations which have been 
observed ? 

Each of the abnormal groups which we have discussed exhibits an aver- 
age hypercholesteremia, which may be consistent in the given disease, or 
present only in certain individuals. This happens to be true even in our 
series of patients with essential hypertension. Since none of these diseases 
is characterized by marked liver dysfunction, we can assume that the free 
cholesterol constituted about 30 per cent of the total. Therefore, the phos- 
pholipid-total cholesterol ratio would bear a constant relationship to the 
phospholipid-free cholesterol ratio. For this reason, we can use figure 2A 
to test the effect of hypercholesteremia per se on the phospholipid-total 
cholesterol ratio. As noted before, the higher the cholesterol, the lower 
the ratio. Therefore, a group of individuals whose average cholesterol 
exceeds the normal average would inevitably have a lower average phos- 
pholipid-total cholesterol ratio. The average hypercholesteremia in such 
diseases as coronary sclerosis, hypothyroidism, nephrosis and diabetes can 
in itself explain the lower average phospholipid-total cholesterol ratios which 
have been reported. 

SUMMARY 


Going back to the questions we originally posed, we can say that the 
phospholipid-total cholesterol ratio is inherently unsound, since one of its 
components—total cholesterol—exists only in the imagination of the chemist. 
Under conditions where the free cholesterol forms a constant proportion 
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of the total cholesterol, a mathematical relationship can be demonstrated 
between phospholipid and total cholesterol, but this is a mathematical device 
and not a biological relationship. Diseases which are the end result of 
atherosclerosis or which predispose to this vascular lesion can be shown to 
have lower average phospholipid-free cholesterol and phospholipid-total 
cholesterol ratios than normal individuals, but they do not differ signifi- 
cantly in this respect from values predicted from a large miscellaneous group. 
Similar reductions in this ratio can be observed in individuals with essential 
familial hypercholesteremia who are genetically heterozygous abnormal, and 
who could not be shown to be especially prone to atherosclerosis. Finally, 
the decreased phospholipid-total cholesterol ratios observed in certain disease 
states simply reflect a higher average circulating cholesterol level. 


CONCLUSION 
Since, if given the total cholesterol value, one can predict the phospho- 
lipid-total cholesterol ratio within narrow limits (where liver failure is not 
present), it follows that this ratio can be no more useful as an index of 
atherosclerosis than the discredited total cholesterol itself. 
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DIET AND ATHEROSCLEROSIS * 
By Lester M. Morrison, M.D., F.A.C.P., Los Angeles, California 


THE influence of fat in the diet has been described as an important factor 
in the causation of atherosclerosis by Dock,’ Hueper,? Moreton,* Gofman,* 
Morrison ™ and other observers. A related theory has developed which 
holds that atherosclerosis is ‘‘a disorder of lipid and/or lipoprotein meta- 
bolism,” rather than the inevitable result of old age and the hopeless rusting 
out of the arteries.*” 

Morrison * has recently attempted to subject this theory further to con- 
trolled, statistical study through his detailed observation, over a period of 
three years, of 100 ambulatory patients with proved coronary atherosclerosis. 
Fifty patients with atherosclerosis were placed on a low fat, low cholesterol 
diet with a daily intake of 20 to 25 gm. fat plus 75 mg. cholesterol. A con- 
trol group of 50 patients with atherosclerosis did not receive the restricted 
diet. As both series consisted of patients who had been discharged recently 
from the hospital with proved coronary thrombosis and myocardial infare- 
tion, a condition which is associated with coronary atherosclerosis in ap- 
proximately 90 per cent of patients,’ these cases were deemed to be repre- 
sentative of proved atherosclerotic conditions with atherosclerotic effects 
(table 1). 

The author found a statistically significant trend towards reduction of 
the mortality rate from recurrent coronary thrombosis during the period 
under study for patients who were placed on the low fat-low cholesterol 
diet. The serum cholesterol levels in patients on the restricted diet fell from 
a pre-treatment mean level of 312 mg. to a mean level of 220 mg. after three 
years of dietary control (table 2). The total serum lipids fell from a mean 
of 840 mg. prior to the dietary restriction of fat and cholesterol to 571 mg. 
following the dietary therapy. The mean drop of neutral fat was from 236 
mg. to 120 mg. under the same circumstances. Only a small group of pa- 
tients showed no statistically significant drops in serum cholesterol levels. 
It was hoped that this study would stimulate similar studies with larger 
series of patients, such as was accomplished with Dicumarol in the treatment 
of acute coronary thrombosis. 

The term “atherosclerosis” is employed throughout this paper rather 
than “arteriosclerosis” in order to set forth at the outset the clinical dif- 
ference and significance of the two processes. The phrase “atherosclerotic 
lesion” is used in this report to describe a condition in which the intimal and 
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25 Gm. Fat-Cholesterol Intake | Normal Pre-Thrombosis Diet 
No. Cases Deaths | Mortality (%) No. Cases | Deaths | Mortality (%) 


50 7 14 50 15 | 30 


medial coats of the affected artery are involved with lipid, fatty or athero- 
matous plaques. When such a condition exists, consequent narrowing of 
the arterial lumen causes impairment of the circulation in the affected area, 
with resultant damage in the myocardium or cerebral tissue, for example. 
By contrast, the arteriosclerotic artery is affected by calcinosis of its medial 
coat, with little or no narrowing of the arterial lumen; hence little or no im- 
pairment of the local circulation results in the affected area. It has been 
estimated that about 85 per cent of lesions in the coronary and cerebral 
arterial fields are due to atherosclerotic or lipid-containing lesions.’ 

A number of reports appeared prior to World War II hypothecating a 
relationship between the decreased incidence of atherosclerosis in certain 
countries and the fact that large segments of the populations of these countries 
had been following a low fat diet over a long period. The validity of such 
reports has been questioned because of the lack of biostatistical analysis of 
the data presented. The author has attempted to authenticate his report 
by reviewing statistics published in the past year concerning belligerent 
countries, where a low fat diet was universally prevalent during the World 
War II years. 

The most recent information is from Norway, published this year."® 
Strom and Jensen report that in the war years 1940-1945 the Norwegian 
Ministry of Health noted a sharp reduction in the incidence of deaths from 
coronary atherosclerosis (figure 1). Figure 2 demonstrates the virtually 
perfect correlation between the drop in the atherosclerotic mortality rate and 
the drop in fat consumption, i.e., in the consumption of butter, milk, cheese 
and eggs. Strom and Jensen found that the reduction in mortality from 


Taste II 


Serum Lipids after Three Years of Low Cholesterol-Low Fat Diet in 50 Patients 
with Coronary Thrombosis and Infarction 


3 Years of Total Total Serum Serum Phospholipid 
23 gm. Daily Serum Serum Neutral Phospho- Cholesterol 
Fat Intake Lipids* Cholesterol Fats lipids Ratio 


Before dieting | 840 | 312 | 236 | 292 0.9 


After dieting 


values for all patients. 


* Mg. mean 


Survival Rates in Patients with Coronary Thrombosis and Infarction after Three Years 
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Death Rate from Arteriosclerosis 
(incl Diseases of the coronary arterics) 


Sweden 


_ 


USA. 


Norway 


1955 30 57 30 59 40 4245 44 45 47 


Fic. 1. Death rate from arteriosclerosis in Finland, Norway, Sweden and U. S. A., 
1935 to 1947. (Malmros.) 


coronary, cerebral and generalized arteriosclerosis was due solely to the sharp 
curtailment of fat and cholesterol in the diet. Reduction in weight did not 
appear to be directly related to the reduction in mortality rates. 

These authors determined that mortality from what we describe as cor- 
onary arteriosclerosis was reduced by 31 per cent among the urban popula- 
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2. Mortality from circulatory diseases corrected for age; consumption of fat in form 
of butter, milk, cheese and eggs. (Malmros.) 
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tion during each of the war years (table 3). A 22 per cent drop in the 
mortality rate occurred among the rural population. The Norwegian mor- 
tality rate was lowered even further because of the drop in deaths from 
cerebral arteriosclerosis and renal arteriosclerosis during the same period. 
During the war years there was, therefore, approximately a 50 per cent re- 
duction in the mortality rate from arteriosclerosis in Norway, which reduc- 
tion is solely attributable to the severe dietary restriction of fat and choles- 
terol and to the coincident reduction of calories, as pointed out by Strom 
and Jensen. 

Turning now to England, we find that Himsworth has reported a recent 
study on the mortality rate from diabetes mellitus during the World War II 
years."' This study included data from both England and Wales. Figures 
from the Medical Research Council for England reveal that a 50 per cent : 
reduction of mortality from diabetes was observed in patients over the age 


TaBLe III 


Mortality from Apoplexy, Chronic Nephritis, and Arteriosclerosis Plus Chronic Myocarditis, 
in Urban and Rural Areas in 1938-1940 and 1943-1945 


| Arteriosclerosis 
Apoplexy Chronic Nephritis Plus Chronic 


\reas Myocarditis 


1938-40 1943-45 1938-40 1943-45 1938-40 1943-45 


Urban: 
No. of deaths 2,771 2,467 693 351 2,876 2,042 
Deaths per 10,000 pop. per 
year 11.1 9.6 2.8 1.4 11.5 7.8 
ae mortality 100.0 87.1 100.0 50.0 100.0 69.4 
ural: 
No. of deaths 6,171 5,437 1,402 768 6,225 5,039 
Deaths per 10,000 pop. per 
year 9.8 8.3 2.2 1.2 9.9 7.7 
Relative mortality 100.0 84.6 100.0 52.5 100.0 77.7 


of 45 as a result of the marked curtailment of dietary fat, as rationed by the 
Ministry of Food Rationing. Himsworth’s data indicate that over 100,000 
diabetic patients in England alone have had their lives saved by the curtail- 
ment of fat in the diet since the government instituted the rationing of fat 
at the outset of the last war. 

Examination of the graphs presented by Himsworth (figure 3) shows that 
the reduction of the mortality rate from diabetes occurred only in individuals 
over 45 years of age. Pickering ** and the author have considered the pos- 
sibility that the reduction in the mortality rate from diabetes which is at- 
tributable to the low fat intake was due rather to the decreased incidence of 
complicating vascular disease such as atherosclerosis. Unfortunately, no 
comparison of mortality'rates between the war years and the post-war years 
is possible, as food rationing continues in England. 
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In France the mortality rates from atherosclerosis, as expressed in deaths 
due to coronary thrombosis and myocardial infarction, were reviewed for 
the author by Moine,* of the French Ministry of Health. During World 
War II the fat intake in the diet was considerably curtailed in France, as well 
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Fic. 3. England and Wales. Food consumption and female diabetic deaths. Showing 
the correlation between food consumption (2) and diabetic mortality rate. The female rate 
is chosen as less influenced by mobilization, and the curve is antedated one year to allow for 
time lag. (Himsworth.) 


as in England and Wales and in the Scandinavian countries, and there oc- 
curred a similar statistically significant reduction in the mortality rate as 
compared with either the pre-war years or the post-war years, since the post- 
war years have seen a resumption of fat consumption at pre-war levels in 


__* Appreciation is herewith expressed to M. Marcel Moine, Director, National Institute 
of Hygiene, France, for his courtesy in supplying these data 
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France. For example, the average mortality rate from coronary thrombosis 
in France from 1941 to 1945, inclusive, was 20.6 per 100,000 population 
during the fat curtailment period. The mortality rate for 1945 to 1949, 
inclusive, after the resumption of normal fat consumption, was 25.5 per 100,- 
000 population. This is in keeping with observations by such French clin- 
icians as Besancon,’ LeComte,**” LeBlang and others, who noted during 
the later war years a sharp reduction in diseases of nutrition and metabolism 
such as diabetes mellitus and cirrhosis of the liver. 

In Italy, Coppo and co-workers *’” conducted studies in the incidence 
of coronary atherosclerosis (thrombosis) in the populations of two neighbor- 
ing provincial areas. Studies performed recently on a series of patients 
who had eaten an unusually high fat diet, emphasizing pork products at each 
of the three daily meals, were compared with recent material concerning a 
series of patients whose daily fat intake was normal for the Italian popula- 
tion. A marked increase in the incidence of coronary and generalized 
atherosclerosis was found to have resulted from the high fat dietary intake. 

Sweden's official mortality rates were reviewed by Malmros* and 
Henschen * in relation to the rationing of fats during the war years. These 
authors found that a 21 per cent drop in the mortality rates from coronary 
and generalized arteriosclerosis coincided with the establishment of the light 
to moderately severe fat rationing program during this period. As Sweden 
was not a belligerent in the last war, the curtailment of fat intake in that 
country was considerably less marked than the programs followed in the 
belligerent countries mentioned in this report, as pointed out by both 
Malmros ** and Henschen.”* 

Finland and Denmark, with moderate rationing of fats during the war 
years, showed declines in mortality rate from coronary and generalized 
arteriosclerosis very similar to those of Sweden, as statistical reports pub- 
lished by Malmros *° indicate. 

A causal relationship between dietary fat intake and atherosclerosis has 
been similarly described during the past decade by investigators studying 
various national groups. A number of clinicians and pathologists have 
offered evidence in support of this theory, including Snapper,”® in his in- 
vestigations among the Chinese; Hueper,* among various, non-American 
national groups; Steiner, among the Okinawans; and Dock,’ Gofman ‘* and 
Morrison ° in the United States, to mention but a few. 

There is, however, an admitted difficulty in interpreting cause and effect 
relationships where the health of the entire population is involved. The 
possibility of mere coincidence must always be considered. One might 
jokingly claim, in disparagement of the statistical approach to the problem 
under discussion, that since the use of soap was sharply reduced during the 
war years in the countries discussed in this report, and that since the mor- 
tality rate from atherosclerosis was reduced at the same time, clearly soap 
(a fat) was a cause of atherosclerosis! Such an example serves to draw 


1178 LESTER M. MORRISON 


attention to the fact that other factors in the pathogenesis of atherosclerosis 
are also demonstrable, and that danger lies in the attempt to oversimplify 
such a complex metabolic phenomenon as atherosclerosis. 

Adlersberg et al.'* and Wilkinson et al."* have recently shown the heredi- 
tary transmission of the susceptibility to hyperlipemia and coronary athero- 
sclerosis, and these investigators are responsible for the concept of heredo- 
familial factors contributory to atherosclerosis, wherein genetic laws of 
transmission are operative in about one-third of the cases. 

In a similar way, the influence and role of the endocrine system in the 
pathogenesis of atherosclerosis are also known,’ as is the role of the liver in 
the regulation of lipid and lipoprotein metabolism ***; and the same is true 
of the subtle biochemical relationships of lipid and lipoprotein fractions such 
as cholesterol /phospholipid ratios,’’ * serum albumin and globulin fraction 
relationship,” *' lipid enzymes, and other factors now under study. These 
considerations should serve to alert the investigator as well as the clinician 
to the dangers inherent in a one-sided view of the complex problem of athero- 
sclerosis. 

Perhaps one of the main reasons for the lack of complete acceptance of 
the theory that a disorder in lipid and lipoprotein metabolism is an important 
factor in the pathogenesis of atherosclerosis ** has been the lack of univer- 
sally acceptable statistical evidence substantiating the theory. Although 
most investigators readily admit the difficulties associated with unreserved 
acceptance of some evidence currently proffered in support of the above belief, 
nevertheless a heretofore hopeless attitude toward atherosclerosis is fast 
changing because of the rapid accumulation of undeniable facts presented in 
support of the lipoprotein concept in the etiology of coronary atherosclerosis. 

From the practical point of view, a combined program of therapy in the 
management of coronary atherosclerosis would therefore appear justifiable 
at the present time. The best therapeutic results in the treatment of an 
individual case of atherosclerosis may be obtained with the following pro- 
cedure. <A careful history is taken which includes the state of health (or 
cause of death) of the parents, grandparents and siblings of both the patient 
and his parents. Biochemical analysis is made of the patient’s blood serum 
for the determination of abnormalities in cholesterol-phospholipid ratios, 
serum lipid levels and, if possible, protein-bound iodine or basal metabolism 
levels. Obviously, these are supplemental to the customary clinical and 
laboratory evaluation of the patient. 

In this way heredo-familial patterns may be traced effectively, and blood 
serum abnormalities which predispose to or are causal in the disease may be 
detected. Effective therapeutic measures are thus available centering about 
a low cholesterol-low fat diet for the reduction of serum cholesterol levels," 
the use of lipotropic agents to increase the serum phospholipid levels,’ and 
the employment of endocrine preparations, if any one or a combination of 
therapeutic agents are found to be indicated in a given case.™ 


| 
| 

H 
| 

| 
j 


DIET AND ATHEROSCLEROSIS 1179 


Evidence has now been accumulated by various investigators to show 
that the above therapeutic approaches are effective in reducing the mortality 
rate and in instituting clinical improvement in patients with coronary athero- 
sclerosis. More extensive studies and further investigations are therefore 
warranted by both investigators and clinicians in atherosclerosis, a disease 
which now ranks first as the cause of death in the United States. 


SUMMARY AND CONCLUSIONS 

1. The influence of a low fat-low cholesterol diet on reducing the mor- 
tality rate from coronary artery disease is reviewed from various countries 
during World War II years. 

2. Fat and cholesterol intake in the diet appears to be statistically related 
to the incidence of death from coronary atherosclerosis. 

3. The practical and clinical implications of the various dietary, bio- 
chemical and endocrine factors involved in atherosclerosis are discussed. 
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BASIC PRINCIPLES IN THE THERAPY OF 
DIABETES * 


By Henry T. Ricketts, M.D., F.A.C.P., Chicago, Illinois 


THE objectives in the treatment of diabetes are four : 


1. To relieve symptoms. 

2. To achieve and maintain normal nutrition. 

3. To preserve whatever is left of the insulin producing power of the 
pancreas. 

4. To prevent, postpone or minimize complications. 


There is nothing easier in the practice of medicine than to relieve symp- 
toms in the ordinary uncomplicated case of diabetes. A little diet and a 
little insulin will do wonders. This is at once a blessing and a curse—a 
curse because, with the mitigation of thirst and polyuria, many patients (and, 
I fear, too many doctors) see no reason to go further. 

What are the reasons for going further? They have to do with the 
three other objectives of treatment which we have listed. With respect to 
nutrition, our chief enemy is obesity, the penalties of which are real and well 
recognized. In its dietary management, as well as in the management of 
other situations involving unusual caloric requirements, I should like to plead 
for realism and individualization. It is not true that a 1,200 calorie diet 
is a good diet for every patient who needs to lose weight. The obese house- 
wife who has a large family and does all her own work will shrink satis- 
factorily on 2,000 calories if we can persuade her to stay with it, and our 
chances of doing so are better than if we nearly starve her with half that 
amount. Likewise, the manual laborer whose weight is normal must have 
upwards of 3,000 calories per day with liberal amounts of carbohydrate and 
protein, whether he is diabetic or not. Children at certain stages need al- 
most as much. The prescription of grossly inadequate calories is an in- 
vitation to the patient to cheat—an invitation which he promptly accepts. 

If a diet adequate for normal nutrition does not keep the urine essentially 
sugar free, the patient should receive insulin. 

We have stated as our third objective the preservation of whatever is 
left of the insulin producing capacity of the pancreas. The implication is 
that this capacity is reduced in diabetes. The acknowledged importance 
of the pituitary-adrenal axis in the diabetic syndrome does not invalidate 
the older concept that the immediate cause of the disease is an absolute or 
relative deficiency of insulin. It is significant that permanent diabetes 
has never been produced experimentally except by methods which damage 


* From the Symposium on Diabetes presented at the Thirty-third Annual Session of the 
American College of Physicians, Cleveland, Ohio, April 25, 1952. 
From the Department of Medicine, School of Medicine, University of Chicago. 
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the pancreas. In the diabetes of man the role of the insulinogenic apparatus 
has received fresh emphasis from two directions. First, modern granule- 
specific stains have enabled pathologists to detect abnormalities of the beta 
cells in 80 per cent of patients dying with diabetes '—a far higher figure than 
was given 10 or 15 years ago. Second, the insulin content of the pancreas, 
as determined by bio-assay, has been found to be much reduced in diabetics 
as compared with nondiabetics. The earlier work on this subject by Scott 
and Fisher * has been confirmed in a report published this year by Wrenshall 
and his collaborators." In a group of 57 hospitalized diabetic patients the 
extractable insulin of the pancreas averaged 1.02 units per gram, while in 
a comparable group of 52 nondiabetics the average was 2.37 units per gram. 
In terms of insulin per whole pancreas, the average figures were 77 units 
for the diabetics and 203 units for the nondiabetics. 

One of the most interesting of Wrenshall’s findings was that, in patients 
who had acquired diabetes in childhood or adolescence, the pancreas con- 
tained less than 10 per cent of the amount of insulin found in the pancreas 
of the adult diabetic; in some such cases there was almost no measurable 
insulin present. 

The authors are careful to state that a low insulin content of the pancreas 
does not necessarily mean low insulin production. It is possible, with a 
given concentration in the beta cells, to have either a high rate of production 
and a rapid release into the blood, or a low rate of production and a slow 
release of the hormone. Bornstein and Lawrence,* however, have recently 
reported the absence of any detectable insulin in the blood of younger, se- 
verely diabetic patients with ketosis, whereas measurable though small 
amounts were present in the blood of older, obese diabetics without ketosis. 
It is unfortunate that determinations of plasma insulin and pancreatic insulin 
have not been made on the same patients. Nevertheless, the two observa- 
tions taken together do suggest that diabetics as a class, and especially the 
younger diabetics, suffer from a deficiency of endogenous insulin. 

If it be a reasonable probability that the pancreas is defective in most 
human diabetes, then we will want to protect it against further deterioration. 
If it is the young person with fully developed diabetes who has lost most of 
his ability to make insulin, then we will want to prevent the young diabetic, 
or any diabetic, from reaching that stage when he comes to us early. For 
to be without the power to make insulin is to be without the prime regulator 
of the blood sugar, without the means of smoothing out those distressing 
fluctuations due to variations in food intake, exercise and the absorption 
of injected insulin which characterize the labile diabetic. Doubtless there 
are many factors which are involved in this kind of instability, but failure 
of an insulin source which is responsive to rapidly changing needs, with 
resulting full dependence on exogenous insulin, seems likely to be one of 
them. 

How, then, is the pancreas to be protected? The experimentalists have 
accumulated impressive evidence to the effect that if a certain degree of 
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damage has been inflicted on the beta cells of animals by any of a variety 
of methods, diabetes may result from, or be aggravated by, measures which 
promote hyperglycemia and thus increase the load placed upon those cells * °; 
indeed, normal animals have been made diabetic simply by prolonged in- 
jection of glucose.’ Conversely, diabetes may be prevented, ameliorated 
or cured by measures which minimize hyperglycemia and lighten the load.*“ 
** 3 These experiments find their- human counterpart in the work of 
Brush,"' who reported some years ago that in children with diabetes of 
recent onset, vigorous, prolonged treatment with insulin to the point of hypo- 
glycemia resulted in an insulin requirement of about one third that prevailing 
in children treated by less radical methods. The requirements of these pa- 
tients eventually increased, but the observations indicate that the avoidance 
of high blood sugar at a time when complete loss of islet function has not yet 
taken place has a favorable influence upon the insulin producing power of 
the pancreas. The experience of Jackson ** with diabetic children is con- 
sistent with this concept. Efforts to preserve that power should be made 
in all diabetic patients, particularly young patients in whom the onset of the 
disease is recent, by trying to keep the blood sugar as nearly normal as 
possible. 

Our fourth objective is to prevent, minimize or postpone complications. 
In the current controversy as to whether this can be accomplished by good 
control of the underlying disease, it is sometimes forgotten that there are 
certain complications which are unquestionably the result of poor control. 
And let us define poor control, though this is dangerous, as meaning blood 
sugars habitually between 200 and 300 mg. per cent two to three hours after 
meals and the loss of more than 20 to 30 gm. of glucose each day in the urine, 
even though ketosis, polyuria and weight loss may be absent. 

A common complication which occurs in patients of this kind is infection 
of the genitourinary tract, particularly in women. Vulvovaginitis is not 
serious and is amenable to treatment, but cystitis, pyelitis and pyelonephritis, 
whose advent is invited by a sugar-laden urine, are serious and may be fatal. 
These are often mixed infections which, once established, are resistant to all 
forms of treatment. Added to the Kimmelstiel-Wilson lesion, they play a 
vicious role in the high mortality from renal disease which accompanies 
diabetes of long standing.’* They are, by and large, preventable by the 
avoidance of glycosuria. The rapid development of cataract in some young 
people with severe diabetes is well known. Whether susceptibility to cataract 
in older diabetics is related to the level of the blood sugar is uncertain, for 
adequate data are not available. It is abundantly clear, however, that in the 
experimental diabetes of the dog, the rat and the rabbit, cataract appears 
very commonly and that its incidence and severity are closely related to the 
degree of hyperglycemia and glycosuria.’*: ** 2 

True diabetic neuritis, while sometimes seen in patients with mild dia- 
betes, occurs much more frequently and severely in the presence of poor 
levels of control, and in my experience recovery does not take place without 
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careful regulation of diet and insulin. While a high blood sugar does not 
in itself cause diabetic coma, coma rarely occurs without it. It is the first 
signpost on the road to acidosis. It is like the sign on the rear of the motor 
truck: “If you can read this you are too damn close.” 

The most serious problem in diabetes today is vascular disease. Its 
cause is not known. The fact that retinopathy and premature arterio- 
sclerosis are sometimes seen in patients with obviously mild diabetes has 
cast doubt on the theory that they are the consequence of hyperglycemia and 
hyperlipemia, and has raised the possibility that predisposition to vascular 
degeneration may be a constitutional or hereditary trait which merely ac- 
companies, and is not the result of, diabetes itself. This possibility can be 
neither proved nor disproved at present. That diabetes per se, however, 
without the intervention of these unknown factors, can lead to premature 
vascular sclerosis is established in both man and animals. Lawrence,” for 
example, refers to such lesions in patients with long standing diabetes due 
to hemochromatosis and chronic relapsing pancreatitis. Furthermore, 
atherosclerosis of the aorta ** and of the coronary arteries * has been ob- 
served in the experimental diabetes of dogs, and intercapillary glomerulo- 
sclerosis has been reported in pituitary diabetic dogs “* and in partially 
pancreatectomized rats.** 

Regardless of constitutional factors, the solid clinical fact remains that 
the most advanced and extensive lesions are seen in patients with severe 
diabetes of long duration. The question is whether they can be prevented 
or delayed by the stringent control of glycosuria. This question does not 
necessarily imply that glucose as such is responsible, but is meant also to 
suggest that other factors associated with poor control, of which glycosuria 
is one manifestation, may be pathogenetic in this regard. 

The final answer is not yet at hand. It is probably significant that the 
vascular lesions which have been found in experimental diabetes have de- 
veloped for the most part in a milieu of unregulated hyperglycemia and 
glycosuria. Comparable observations with these factors minimized have 
not been reported. With respect to man, valid evidence bearing on this 
subject is exceedingly difficult to obtain. It is necessary to have access to 
large numbers of patients with diabetes of 15 to 20 years’ duration, with 
different degrees of control and with trustworthy records which prove that 
control is what it is stated to be. Patients’ records are not entirely reliable, 
especially in cases where careless management has prevailed, and the records 
of office visits reflect only the situation of the hour at intervals of weeks, 
months or years. Very few physicians or clinics are in a position to meet 
these requirements for a truly significant study. Bearing in mind the limi- 
tations we have mentioned, however, we may profitably consider two recent 
investigations which have been carried out as carefully and thoroughly as 
circumstances permit. The first is that of Jackson and his colleagues,” who 
recently reported on the reéxamination of 75 patients whose disease, begin- 
ning before the age of 14.5 years, was of at least 10 years’ duration; in half 
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the cases the duration was more than 15 years and in 11 it was over 20 years. 
Control ratings were established for each patient on the basis of his home 
tests, the hospital records, questionnaires and interval histories. One gets 
the impression that the home records of these patients were better than most. 
Highly significant correlations (at the 1 to 2 per cent level) as computed by 
the chi-square test were found between both the duration of the disease and 
the level of control on the one hand, and the incidence of both retinopathy 
and vascular calcification on the other. 

The second study is that of Wilson, Root and Marble,”* published in 
1951. Of 247 carefully examined patients with onset of diabetes before 
age 20 and duration of from 10 to 34 years, 62 showed definite evidence 
of renal disease, and of these, 80 per cent were classified as poorly controlled ; 
none of the seven patients with good or excellent control had nephritis. 
From a separate report by the Boston group,*® we have abstracted the oph- 
thalmoscopic findings in 103 patients with diabetes of at least 20 years’ 
duration : 

Retinopathy in 103 Cases of Diabetes of Long Duration 


Control None Minimal Moderate Marked 
Excellent 3 1 0 0 
Good 10 5 4 0 
Fair 9 4 6 3 
Poor 12 6 28 12 


The four patients with excellent control had no or minimal retinopathy. 
Of the 58 patients with poor control, 12 had no retinopathy, six had minimal, 
28 moderate and 12 marked retinal disease. These data present a realistic 
and straightforward picture of the relation between the control of diabetes 
and the incidence of vascular disease. They tell us that, while a few patients 
with poorly controlled diabetes of long duration seem to have escaped, the 
majority have suffered more or less severe and irreparable damage. They 
tell us also that, while good control does not guarantee immunity to such 
lesions, it helps. It is comforting to have one’s strong but unscientific 
clinical impressions thus confirmed by cold figures. 

We must not forget the 12 patients who were free from retinal changes 
even though poorly controlled, or the few patients mentioned earlier who 
show vascular changes even with early and mild diabetes. These patients 
tell us that control is not the whole story, and we should admit that freely. 
Not knowing, however, what the other factors are, we should be unwilling to 
add to them the elements of hyperglycemia and glycosuria which, though 
operating in ways still obscure to us, carry their own penalty in terms of 
degenerative disease. 

SUMMARY 


The relief of symptoms and the achievement and maintenance of normal 
nutrition are objectives which can be easily realized in codperative patients 
by the appropriate use of diet and insulin. Above and beyond these goals, 
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available evidence indicates that the preservation of the insulin producing 
power of the pancreas and the mitigation of infectious, metabolic and degen- 
erative complications are materially aided, if not fully accomplished, by the 
proper control of hyperglycemia and glycosuria. 
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DIABETIC COMA—A THERAPEUTIC PROBLEM * 


By Garrietp G. Duncan, M.D., F.A.C.P., Philadelphia, Pennsylvania 


THERE is a wide disparity in the mortality rates from diabetic coma, 
varying from approximately 1 per cent to as much as 50 per cent in presum- 
ably reputable hospitals. Low mortality rates are widely publicized but 
high rates are not. It is a safe conjecture that high rates would not be un- 
common in a country-wide survey. If this surmise is correct, it would ap- 

: pear that fatalities from diabetic coma occur for want of an early diagnosis 
and early treatment, for want of specially trained personnel, and possibly, 

but not so likely, for want of laboratory facilities or a combination of these 

influences. 

Delay in arriving at a diagnosis of diabetic coma is the lethal offender 
which permits the condition to pass from a stage in which very simple meas- 
ures are promptly and favorably effective, into the more grave and multiple 
states associated with tissue starvation and seriously disturbed electrolyte 
values with peripheral vascular collapse. An early diagnosis of diabetic 
coma permits the stopping of these processes in their incipiency. 


Earty DIAGNosis 


An early diagnosis will be made in most cases, and lives will be saved, 
: if the urine is tested for sugar at once, in the home, in every case in which 
diabetic coma might be even a remote possibility, and especially if the acutely 
ill patient is a known diabetic or has a family history of diabetes. If a grade 
4 reaction for glycosuria occurs one checks for ketonuria, realizing that in 
instances in which renal failure is prominent, ketonuria may be insignificant 
in the rare case. With glycosuria and corroborative clinical evidence, the 
diagnosis of diabetic coma may be secured by finding a grade 4 reaction for 
acetone bodies on testing the blood plasma. I have encountered no disease, 
i other than diabetic ketosis, which gives these findings. Mary B. Wishart 
was the first to employ the Rothera test for the detection of excessive 
amounts of ketones in the blood. Actually, tests applied to the urine for 
the detection of acetone are suitable for testing the plasma. 

The progression from mild ketonuria to severe ketonemia is illustrated 
in figure 1. The patient with grade 4 reactions for glycosuria and for 
plasma acetone is relatively resistant to insulin. Hence, it is quite safe to 
begin therapy at once in the home by administering regular insulin—100 
units—and by having the patient drink 8 ounces of salty broth. It is re- 
markable how frequently the latter corrects nausea and alleviates vomiting 
and, as a result, reduces the precipitous trend toward hazardous alterations 


*From the Symposium on Diabetes presented at the Thirty-third Annual Session of 
the American College of Physicians, Cleveland, Ohio, April 25, 1952. 
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in the electrolyte balance. Then the patient is removed to a hospital, where 
studies as illustrated in figure 2 are carried out. 

Occasionally one sees a patient who has the habit of going into diabetic 
coma. One such patient had found that by taking bicarbonate of soda he 
was, for a time, subjectively improved. The COz combining power may 
be above 20 vol. per cent as a result, but the plasma ketones will yield grade 
4 reactions if the patient is truly in diabetic coma. 

It may not be possible to be certain whether the acidosis is the result of 
renal failure or diabetic coma without a knowledge of the degree of ke- 
tonemia. This was well illustrated in the fatal case reported by Harwood,’ 
who states: “It is evident from the persistence of nitrogen retention and of 
depression of the COs combining content that renal failure played an im- 
portant part in this patient’s acidosis. The absence of ketonuria raises some 
doubt whether diabetes was at all responsible for her condition. A blood 
ketone determination would have settled this point.” A recent case reported 
by Root * also illustrates the importance of knowing the degree of ketonemia. 


PLASMA € URINARY ACETONE IN DIABETIC KETOSIS 
ACETONE ACETONE 
In 


~ 
URINE PLASMA 
NORMAL 


> 
+++ 
DEVELOPMENT OF e444 
SEVERE KETOSIS | +++4 
+44 ++ (PRE Coma) 
- 
++ ++ (coma) 


;. 1. Relationship between ketonuria and hyperketonemia in the patient who is going 
into diabetic coma is presented. 


In general, very low COz combining power values of the blood are con- 
sidered to offer an unfavorable prognosis. This is by no means always 
the case. I recall one young patient who had a COz combining power of 8 
vol. per cent but only a grade 2 hyperketonemia when the plasma was diluted 
1:1 with normal saline. I shall say more about the diluted feature shortly. 
Recovery was prompt and with relatively small amounts of insulin. On the 
other hand, as emphasized by Butler,* a patient in the severe shocklike state 
may, because of lack of response to the acidosis by hyperventilation, have a 
more severe acidosis, ‘with a lower serum pH but higher CO: concentration 
than the patient whose serum pH level is being defended by the vigorous 
hyperpnea lowering alveolar COz and serum H2COs.” 

For these reasons, and the not unimportant possibilities of inaccuracies 
which may creep into the determination of the COz combining power between 
4:30 p.m. and 9:00 a.m. daily, weekends and holidays—in our hospital and 
in yours—we have adopted for clinical purposes, glycosuria and a 4 plus 
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An outline showing the studies and the intervals between tests indicated in a case 
of diabetic coma is presented. 


reaction for acetone in the plasma as the criteria for the diagnosis of diabetic 
coma, Also, in our experience the qualitative tests for hyperketonemia on 
undiluted plasma and on the various dilutions mentioned below give more 
reliable indications of the gravity of the ketosis and of the prospective need 


for insulin than does a knowledge of the COz combining power or sugar 
content of the serum. 


THERAPY 

Insulin: Too little insulin is often given in the early stages of therapy. 
Some patients require many hundreds of units of insulin in the first 24 hours, 
while others recover with relatively small amounts. We have been guilty 
of giving routine amounts of insulin at the outset of therapy and increasing 
the dosage only after smaller quantities proved to be inadequate. 

For several years, however, we at the Pennsylvania Hospital have used 
the degree of ketonemia as a guide in determining the amount of insulin 
to be administered in the treatment for diabetic coma. When a grade 4 
reaction for plasma ketones is found, a sample of plasma is diluted 1:1 with 
normal saline; if this dilution still gives a grade 4 reaction for acetone, the 
ketonemia is of severe degree and large amounts of insulin will be tolerated 
at the outset of therapy. This diluted mixture is further diluted 1:1 with 
normal saline, and if a grade 4 reaction is still elicited the ketosis is of a 
profound degree. In such cases, for some reason which is not clear, the 
apparent effectiveness of insulin is profoundly impaired; hence, and espe- 
cially when the clinical condition of the patient is grave, as much as 300 
units of regular insulin are given as the initial dose. On the other hand, 
patients exhibiting a grade 4 reaction for acetone in the undiluted plasma 
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but only grade 3 or even grade 2 reaction on the first dilution have been, 
in our experience, much more sensitive to insulin. An initial dose of 100 
units of regular insulin—40 units intravenously and 60 units subcutaneously 
—with 25 units at one hour intervals until the undiluted plasma gives less 
than a grade 4 reaction, suffices to correct the ketosis promptly, as illus- 
trated in the case of J. C. (figure 3). In this instance, the ketosis was 
corrected with only 160 units in the first 24 hours. 
We have adopted the plan of giving 100 units of regular insulin as the 
initial dose if a grade 4 reaction for plasma acetone is determined only in 
the undiluted plasma, 200 units if this reaction is also obtained in the first 
dilution of the plasma, 300 units if this reaction is observed in the second 
dilution, and 400 if it occurs in the third dilution. 
In cases of profound ketonemia, as much as 100 units or even more are 
given at half-hour intervals after the initial large dose until less than a grade 
4 reaction for acetone in the undiluted plasma is attained. A decrease in 
ketone content of the diluted plasma and finally of the undiluted plasma is 
detectable before any apparent reduction in ketonuria is observed. When 
this occurs, a rapid return of sensitivity to insulin ensues and, to avoid the 
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CASE OF J.C.: INSULIN DOSAGE, FIRST 24 HOURS - 160 UNITS 


Fic. 3. The relatively mild degree of hyperketonemia, as indicated by only grade 2 
reaction for plasma acetone on the first dilution (1:1) with normal saline, and the relatively 
small amount of insulin needed for its correction are illustrated. 
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accumulative effect of large and frequently repeated doses of insulin, the 
amounts given are curtailed greatly and the administrations are reduced to 
one every four or six hours. The return of sensitivity to insulin and its 
relation to the degree of ketonemia are illustrated in figure 4. If the quali- 
tative tests for ketonemia have become negative and glycosuria subsides, 
glucose is administered and insulin therapy is withheld until glycosuria 
returns. 

The case of L. W. (figure 5) illustrates the larger amounts of insulin— 
905 units—in the first 24 hours of therapy, and their effects upon the 
ketonemia. In this instance, grade 4 reactions for acetone in the plasma 
persisted through the second dilution after two hours of treatment. 

Tests for acetone in the plasma as guides to therapy give the clinician 
valuable and prompt bedside information. Though we do COs combining 
power determinations, they are not essential to satisfactory therapy and may 
even be misleading. In fact, we have treated successfully several patients 
in diabetic coma with only the laboratory information gained at the bedside. 
In these cases the degree of ketonemia as indicated by qualitative tests for 
plasma ketones was used as a guide as to the expected sensitivity of the 
insulin, and through the use of an indwelling catheter and testing the urine 
for sugar at hourly intervals it was a simple matter to maintain glycosuria 
until the ketosis was corrected. This is probably an oversimplification of 
therapy, and it would not apply in the unusual case in which anuria has 


developed. However, the simplicity of the criteria—diagnostic and guide 
to therapy outlined above—gives to the practitioner methods that permit 
such an early diagnosis and such early therapy that the grave state indicated 
by anuria should rarely be permitted to develop. These remarks should not 
be considered as deprecating the use of whatever scientific data can be 
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Fic. 4. Data from the case of V. H. indicate: a severe grade of ketosis; a high initial 
need for insulin, and a parallel relationship between the decreasing ketonemia and the re- 
turning sensitivity to insulin. 
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CASE CF LW INSULIN DOSAGE, FIRST 24 HOURS - 905 UNITS 


Fic. 5. A severe degree of hyperketonemia as indicated by the grade 4 reaction for 
plasma acetone on the second and grade 2 on the third dilution (1:1) with normal saline 
and the relatively greater need for insulin, are illustrated in this case of diabetic coma. 


secured. Where such data are available and reliable, the mortality from 
diabetic coma is likely to be low. Where such data are not available or 
not reliable, a workable and simple substitute is available. 


FLumps AND ELECTROLYTES 


Characteristically, there are great deficits of fluid, sodium chloride and 
potassium, inorganic phosphorus and magnesium, although the body deficits 
of the latter three are not apparent until therapy has been started. A com- 
plete history will indicate the approximate duration of the unfavorable 
processes. It permits an appraisal of the duration of the adaptive changes 
which tend to obscure deficits. 

To the adult in diabetic coma, fluids are given intravenously as rapidly 
as 8 to 10 c.c. per minute while the systolic blood pressure is below 100 mm. 
of Hg and while the hematocrit reading is above normal. Initially, 2 liters 
of normal saline are given intravenously. The amount of sodium chloride 
(17 gm.) thus provided is adequate to relieve the immediate needs, though 
by no means correcting the total deficit. A third and indeed a fourth liter of 
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normal saline are indicated if urine is being excreted rapidly and if the hema- 
tocrit value is still elevated. If evidences of severe tissue dehydration per- 
sist after the hematocrit value closely approaches normal, we give further 
normal saline by subcutaneous infusion. 

No attempt is made to correct deficits completely in the first few hours 
of therapy. The aim is to reéstablish the means for normal cellular meta- 
holism with insulin, adequate fluids and electrolytes to care for basic needs 
and sufficient surplus to correct deficits gradually. 

In the occasional instance where a profound shocklike state develops early 
in therapy, we have given plasma in one vein while normal saline was ad- 
ministered in another with satisfactory results. We have rarely given 
transfusions of whole blood but have done so if, after the initial therapy, 
there were evidences of hemoglobin or blood protein deficiencies. 

Intravenous administrations are discontinued as soon as the patient 
can take adequate fluids orally. This is usually after from six to 10 hours 
of therapy. 

PoTassiuM 


Although electrocardiographic evidences of hypopotassemia develop as 
early as three hours after therapy has been started,* the clinical risk from the 
increasing depletion of potassium probably begins considerably later—after 
six to 12 hours of therapy. It has been my impression that hypopotassemia 
is detected very early by electrocardiography, and that clinical danger from 
the depletion of this electrolyte is postponed several hours at least. It has 
been difficult to convince interns and residents of the supersensitiveness of 
the electrocardiogram and of the hours of grace between the time when 
hypopotassemia is first indicated electrocardiographically and the approach 
of real clinical danger. When the influences of dilution, utilization and 
excretion factors are asserted, we give potassium chloride, orally, 1 gm. 
every four hours for five to eight doses, beginning after six hours of therapy, 
provided renal function is good and urine is being excreted freely. There 
is no apparent objection to giving potassium intravenously at a slow rate 
and in a 1.14 per cent solution until evidences of hypopotassemia are erased 
from the electrocardiogram. Indeed, this is desirable if its administration 
orally is impracticable. It would appear that, in view of the speed with 
which a clinical crisis from hypopotassemia can develop and end fatally, to 
avoid giving potassium after six hours of therapy when there are evidences 
of hypopotassemia is to run needless risk. 

The foregoing measures will suffice in most cases of diabetic coma, but 
for patients with profound ketonemia there is need for more energetic cor- 
rection of disturbances in the electrolyte balances. The plan recommended 
by Butler * has been reported upon favorably. This comprises, after the 
initial hydration and with the patient secreting urine and with the circulation 
satisfactory, the administration of 3 to 4 c.c. (50 drops) per minute of a 
multiple electrolyte solution of the following components : 
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Water Sodium | Chloride Potassium Magnesium Phosphorus Glucose 
C2. mEq. mEq. mEq. mEq gm. 
1000 42 } 35 30 5 16 75 


As this solution is not given at the outset of therapy it is probable that 
the glucose content can do no harm, even theoretically. There is no need 
for glucose parenterally while extreme degrees of hyperglycemia persist. 
It is believed by Joslin and others that glucose given at this stage is harmful 
on the basis of increased cellular dehydration, increased resistance to insulin, 
and its diuretic effect. With restoration of the blood sugar to conservative 
levels—below 300 mg. per 100 c.c.—glucose given parenterally is indicated 
if oral feeding is impractical at this time. It will protect against the danger 
of a rapidly developing hypoglycemia in patients who become sensitive to 
insulin rapidly and at a time when their glycogen stores are depleted; it 
alleviates tissue starvation and is an important agent in reducing the ex- 
cessive production of ketones. Ordinarily we begin parenteral glucose 
therapy after six or eight hours of therapy unless adequate oral intake at 
this time is practicable. 


ALKALI 


The disappearance of excessive keto-acids and the release of base that 
accompany therapy make the routine use of alkali unnecessary. However, 
if the degree of ketosis is extreme and the patient is markedly hyperpneic, 
we give sodium-R-lactate solution in an amount calculated to raise the COz 
combining power 10 to 15 vol. per cent and no more. Larger amounts are 
considered to carry unnecessary risk because they intensify the trend to an 
alkalosis which follows the correction of the ketosis. 


FurTHER MEASURES 


Every effort is made to detect, evaluate and correct the complication 
which precipitates the ketosis. Gastric lavage is done in patients having 
abdominal distention, persistence of vomiting or manifest tenderness on 
palpation of the abdomen. 


SUMMARY AND CONCLUSION 


The advantages of early diagnosis of diabetic coma have been stressed. 
Early diagnosis is possible by simply finding grade 4 positive qualitative 
tests for glycosuria and ketonemia in the subject with clinical evidences of 
ketosis. Initial therapy with insulin, fluids and sodium chloride is started 
at once—in the home. The importance of the degree of ketonemia as an 
indication of the gravity of coma and as an indicator for the amount of the 
initial doses of insulin has been stressed. Methods dealing with insulin 
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therapy, hydration and electrolyte, glucose and alkali therapy as employed 
at the Pennsylvania Hospital have been presented. 
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ACUTE RESPIRATORY FAILURE IN MULTIPLE 
SCLEROSIS AND ITS MANAGEMENT * 


By Tuomas C. Guturisz, M.D., J. F. Kurtzke, M.D., and Louts 
Beruin, M.D., New York, N. Y. 


THE manifestations of acute multiple sclerosis are often fulminating and 
massively incapacitating but are also likely to subside completely.’ In some 
instances the illness may lead rapidly to death, although the fatal episode 
may have been preceded by lesser attacks which have subsided.’ 

Several authors have described in considerable clinical detail acute, fatal 
attacks of multiple sclerosis.* The patients discussed have rapidly developed 
quadriplegia or bulbar dysfunctions or both prior to death. Occasionally 
they have been observed to be dyspneic or to evidence Cheyne-Stokes res- 
piration. One author has made the undocumented statement that a patient 
with acute multiple sclerosis may die with “respiratory failure.” * Other- 
wise we have been unable to find in the literature any reference to the role 
of ventilatory failure as a cause of death in acute multiple sclerosis. The 
possibility of maintaining a patient with artificial respiration during an acute 
exacerbation of multiple sclerosis until the patient recovers has not, to our 
knowledge, been reported. 


Our recent experience with four patients with acute multiple sclerosis, 
all of whom showed ventilatory failure, has led us to the belief that unrecog- 
nized respiratory failure has been the cause of death in patients with acute 
multiple sclerosis. Because the acute episode of the disease usually subsides 
remarkably unless fatal, we present our cases to emphasize the life-saving 
role of artificial respiration in this clinical situation. 


Cast Reports 


Case 1. In March, 1951, a 30 year old white man developed, within a period 
of 10 minutes, right-sided weakness, dysarthria and staggering gait. He improved 
rapidly within the next few days and was asymptomatic after six weeks. 

In November he experienced a sensation of “coldness,” followed by weakness of 
the left hand and forearm, associated with nausea and vomiting. This was followed 
in a few days by difficulty in walking, weakness and numbness of the entire left side 
of the body, difficulty initiating urination, and a transient episode of diplopia. 

On admission to this hospital on November 30 there were a marked weakness 
of the left upper extremity and weakness of the left intercostal and abdominal muscles. 
The power of the lower extremities was also reduced, more markedly on the left. The 
deep tendon reflexes of all extremities were hyperactive. There were bilaterally 
positive Hoffmann’s signs and ankle clonus, but no response to plantar stimulation. 
Vibration, position and stereognostic functions were diminished in the left upper 


* Received for publication April 22, 1952. 
From Neurological Section, Veterans Administration Hospital, Bronx, N. Y. 
Read at Neurological Section, New York Academy of Medicine, March 11, 1952. 
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extremity. Romberg’s sign was positive. The gait was broad based, and there was 
a slapping motion of the left foot. 

Shortly after admission he developed dysdiadochokinesia and coarse intention 
tremor of all extremities. Improvement occurred rapidly, so that by December 10 
there remained only generalized hyperreflexia and impaired sensory function of the 
left hand. 

On December 13 the patient awoke with marked vertigo, nausea and vomiting. 
On arising his blood pressure was 110/90 mm. of Hg; pulse, 160; temperature, 100° 
F., and white blood cells, 31,000. Vertigo, nausea and vomiting subsided that after- 
noon, and his blood pressure dropped to 88/70 mm. of Hg and the white blood cells 
to 26,000. There was a brief period of disorientation. The patient was weak and 
pale, perspired freely and had a marked tachycardia. Serial electrocardiograms in- 
dicated an anteroseptal subendocardial infarct. In the evening of December 15 the 
patient became dyspneic, his breathing shallow and rapid. There was no visible 
descent of the diaphragms, and thoracic excursions were markedly reduced. At this 
time he was almost aphonic; he could make only weak ataxic movements of all ex- 
tremities, had urinary retention and felt “numb all over.” He was placed in a 
Drinker respirator and his temperature, pulse and blood pressure soon returned to 
normal. However, his downward course continued so that, after being in the res- 
pirator for two days, he became completely quadriplegic, and on the third day there 
was a complete sensory loss up to C-2. He also showed nystagmus on lateral gaze and 
complained of diplopia. Although he was dysphonic and unable to cough effectively, 
there was no difficulty in articulation, chewing, swallowing or protruding the tongue. 
On December 19, in this quadriplegic state, his vital capacity was 350 c.c. On 
December 20, with the beginning return of sensation and some feeble movements 
of three extremities, the vital capacity rose to 400 ¢.c. On December 21 he could 
move all extremities and the vital capacity was 750 c.c. By December 26 he was 
able to stay out of the respirator for three hours, and vital capacity had increased 
to 1,300 cc. The use of the respirator was discontinued completely on January 1. 
1952 (after 16 days), when his vital capacity was 1,700 c.c., and by January 7 his 
vital capacity was 2,500 c.c. By the time he was removed from the respirator his 
urinary function had returned to normal, but there were still a generalized weakness, 
ataxia, hyperreflexia of all limbs, impaired stereognosis in the left hand, bilaterally 
positive Hoffmann’s signs and flexor plantar responses. By the time of his discharge, 
on January 25, he had only a residual hyperreflexia P 


Comment: A 30 year old white male, during his third acute episode of 
multiple sclerosis, suddenly developed dyspnea and shallow, rapid breath- 
ing, with markedly decreased thoracic excursions and no movement of the 
diaphragms. His vital capacity was 350 c.c. of air. After transfer to a 
Drinker respirator he became completely quadriplegic. After 16 days in 
the respirator his motor and respiratory function improved. The patient 
was discharged asymptomatic 25 days later. 


Case 2. A 25 year old white man was admitted on July 16, 1951, with a two 
month history of weakness of the legs, ataxic gait and impotence. The day prior to 
admission he complained of numbness of the right hand, followed by awkwardness in 
the use of both hands, and then numbness of the left hand. A fine horizontal nystag- 
mus was found on right lateral gaze, with poor convergence and weakness of the right 
facial muscles. There were weakness, ataxia, hyperreflexia and positive Hoffmann’s 
signs in both upper extremities, and all sensory modalities were diminished in both 
hands. Superticial abdominal reflexes were absent. The left lower extremity was 
weak and showed increased resistance to passive stretch and foot drop, and the deep 
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tendon reflexes were hyperactive. There was marked ataxia of both lower extrem- 
ities, and Romberg’s sign was positive. 

The only abnormal laboratory findings were the presence of 25 lymphocytes and 
a Lange D curve ° in the spinal fluid. 

During the first three days after admission he gradually developed urinary re- 
tention, vertigo and weakness of the right arm and leg, then weakness of the left arm 
and leg and dysarthria. 

On July 30 his rectal temperature was 100 to 101° F.; blood pressure, 120/80 mm. 
of Hg; pulse, 120; respirations, 32. He complained of being dyspneic, and it was 
found that there were marked decrease in the amplitude of chest movements and slight 
cyanosis of the nails. There was radiographic evidence of only slight movements 
of the diaphragms. Arterial oxygen saturation was 91 per cent. The patient was 
placed in a Drinker respirator, and his pulse then dropped to 90. On the second day 
in the respirator he had loss of all sensation up to second thoracic segment on the 
right and fourth thoracic on the left, and a spastic quadriparesis. At that time he 
could not remain out of the respirator for one hour without becoming dyspneic and 
cyanotic. There was no evidence of bulbar dysfunction. 

While in the respirator his white blood cells were 12,000 to 19,000, the sedi- 
mentation rate was 49 mm. per hour, and there were white cells and albumin in the 
urine. The spinal fluid was normal but for 39 lymphocytes. On August 2 the patient 
became afebrile, and on August 6 he was able to leave the respirator with no clinical 
evidence of respiratory insufficiency. The power of his extremities also gradually 
improved, so that he was able to walk unaided by August 14. He still had nystagmus, 
increased resistance to passive stretch, hyperreflexia of all extremities and hypesthesia 
of both palms. At the time of discharge, on December 27, his condition was markedly 
improved despite mild residual weakness of the legs and ataxia. 


Comment: A 25 year old white male with multiple sclerosis had a two 
month story of leg and bladder dysfunction. During an acute attack affect- 
ing his upper extremities he suddenly became dyspneic and cyanotic and had 
marked decrease in movements of the chest cage. His arterial oxygen 
saturation was 91 per cent. After transfer to a Drinker respirator he be- 
came quadriparetic. After seven days artificial respiration was no longer 
necessary. The patient improved steadily and was discharged four months 
later with only slight weakness and ataxia of the legs. 


Case 3. A 48 year old white man was admitted for the first time on August 15, 
1947, with a chief complaint of stiffness of the right leg of 10 years’ duration. In 
1943 he had noted precipitate micturition and paresthesias of both palms. Ataxic 
gait developed in 1945 and progressed to the time of admission. On admission the 
general physical examination was normal. 

The neurologic examination showed hyperreflexia of all extremities, with posi- 
tive Hoffmann’s sign on the right, bilateral ankle clonus and extensor plantar re- 
sponses. There was adiadochokinesia of all extremities, more marked on the right. 
The gait was spastic and ataxic. Two-point discrimination was impaired on the left 
fourth and fifth fingers, and vibration and position sense were absent in the toes. 

Complete blood count, urinalysis, blood serologic reaction, spinal fluid examination 
and roentgenograms of the chest and skull were normal. Cystometrograms revealed 
a neurogenic bladder. A cervical myelogram was normal. 

On June 1, 1948, it was observed that he had increased difficulty in walking, 
that there was a rotatory and horizontal nystagmus, and that all sensory modalities 
were markedly diminished below T-5. 
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On the evening of August 26 the patient complained of severe painless dyspnea, 
he was pale and sweaty and now had a right facial paresis. His blood pressure 
was 90/60 mm. of Hg. Electrocardiogram and roentgenograms of the chest were 
normal. He was placed in an oxygen tent but remained pale, cold and apprehensive, 
and his respirations were rapid, shallow and labored. The next morning his blood 
pressure was 145/105 mm. of Hg and his pulse was 128. There were also a right 
palatal weakness and absent gag and cough reflexes. The left upper and both lower 
extremities became flaccid and areflexic. At this time there were no thoracic ex- 
cursions, and only weak abdominal breathing was observed. The patient was dys- 
phonic and could not cough or expectorate effectively. By 2:00 p.m. on August 27, 
diaphragmatic action had become still weaker, and the patient lost consciousness. 
His pulse was 160. Endotracheal aspiration of thick mucus had to be performed 
because of accumulated secretions which could not be coughed up, but this did not 
prevent his death as he was being transferred to a respirator at 7:00 p.m. that same 
day. 

Postmortem gross diagnoses were: (1) multiple sclerosis with numerous fresh 
lesions in the brain stem and spinal cord; (2) bilateral bronchopneumonia; (3) 
aortic and coronary sclerosis; (4) chronic cystitis. 

Histologic examination by Dr. Abner Wolf demonstrated the following finding 
in the nervous system: There were many scattered areas of demyelinization in both 
hemispheres, the brain stem and spinal cord. Fresh lesions were found in the 
tegmentum of the pons, and in the region of the f**h and seventh cranial nerve nuclei 
and spinal cord. The medulla was not involved. here were poorly outlined plaques 
in the posterior columns and lesions involving most of the lateral columns in the lower 
cervical segments. In the upper thoracic segments there were lesions involving 
almost the entire cross section of the cord. Further caudad sections through the 
lumbar segments revealed central, lateral, anterior and posterior demyelinating lesions. 
Some lesions showed perivascular accumulation of mononuclear cells and microglial 
proliferation in addition to the astrocytic proliferation and axonal loss. 


Comment: A 48 year old white male with multiple sclerosis had a 10 
year history of weakness of the legs, urinary dysfunction and ataxia. He 
suddenly developed painless dyspnea and was capable of only shallow, labored 
respiration. As a flaccid quadriplegia developed, all thoracic movements 
disappeared. The gag and cough reflexes were absent. Treatment with 
oxygen and suction was ineffective, and the patient died while being trans- 
ferred to a respirator. Postmortem examination showed the changes of 
multiple sclerosis, with many fresh lesions in the upper brain stem and entire 
spinal cord. 


Case 4. In April, 1951, a 37 year old white male suddenly developed “dizziness,” 
nausea, blurring of vision and weakness of the right arm and leg, all of which dis- 
appeared in 30 seconds. The next day he complained of generalized weakness, 
necessitating bed-rest, which subsided after about five days. On July 4 he had an- 
other brief episode of “dizziness,” nausea and vomiting. One week later there was 
an abrupt onset of diplopia, dysphagia and right hemiplegia, which persisted until 
his admission on July 19. The day before admission he noticed numbness of the left 
side of the body, and the left extremities became weak. 

On admission his blood pressure was 180/120 mm. of Hg; temperature, 99.8° F.; 
pulse, 100; respirations, 24. His lungs were clear except for occasional rhonchi 
which disappeared after tracheal aspiration. His eyes were deviated to the right 
because of paralysis of left lateral gaze. There was nystagmus on superior and 
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inferior gaze and dissociated nystagmus on right lateral gaze. There were ptosis 
of the right lid and a right lower facial weakness. There was a flaccid quadriparesis, 
with complete paralysis on the left and marked paresis on the right. Sensation was 
preserved. There was no dysarthria. The uvula, tongue and jaw moved normally. 
He could talk only in a whisper. There was marked depression of thoracic excursions. 


Respirations were labored. 
Repeated aspirations of the trachea and pharynx had to be performed to remove 


accumulated secretions which the patient could not cough up. Respirations averaged 
24 per minute and dropped to four per minute one hour before death. He died 32 


hours after admission. 


Comment: A 37 year old white male, with recurrent symptoms of mul- 
tiple sclerosis during the previous four months, suddenly developed a flaccid 
quadriparesis. There were dysphonia, markedly diminished thoracic ex- 
cursions and labored respiration. Suction of the throat and pharynx was 
not helpful, and respirations decreased to four per minute before death, which 
occurred 32 hours after admission. 


DISCUSSION 


The four patients described have had a clinical course typical of multiple 
sclerosis. Each developed an episode of severe respiratory failure in the 
course of their illness. These patients had had previous neurologic deficits 
at the time the serious respiratory difficulty developed, but there are reports 
indicating that even the first episode of multiple sclerosis may be fatal.’ 


In all four patients a critical respiratory difficulty occurred. In two in- 
stances this was fatal, whereas in the other two a fatal outcome was averted 
by the early use of a Drinker respirator. Treatment with artificial respira- 
tion was chosen because the respiratory dysfunction was clearly attributable 
to ventilatory insufficiency. It was characterized by painless dyspnea, tachy- 
pnea and tachycardia. The expansion of the chest and excursions of the 
diaphragm were markedly reduced. There were an associated decreased 
vital capacity and a low arterial oxygen saturation. Cyanosis was observed 
in only one patient. 

The patients with respiratory failure had certain distinctive features. 
Each developed a quadriparesis and depression of thoracic excursions as 
part of a rapid change in their neurologic status. All four were spastic at 
one time, but two later became flaccid. Three patients had a segmental level 
of sensory loss. It should be noted that dyspnea, tachycardia and respira- 
tory depression were already present in each case even before there was the 
complete development of quadriparesis, and that paresis of the extremities 
increased in two cases after respirator therapy was instituted. Hence mild 
dyspnea, tachycardia and tachypnea in multiple sclerosis may portend the 
further development of quadriparesis and potentially fatal respiratory de- 
pression. 

We were impressed by the absence of lower brain stem dysfunctions, 
which were seen only in case 3. This preservation of bulbar function greatly 
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simplified respirator management and made tracheotomy less urgent. All 
patients were febrile as they entered the acute episode of ventilatory insuf- 
ficiency. 

The lack of bulbar dysfunction, the quadriparesis and the high sensory 
levels indicated the presence of spinal cord lesions, involving pyramidal 
tracts bilaterally and possibly anterior horns in the cervical and thoracic 
spinal cord. This clinical estimation was proved sound by the autopsy 
findings in case 3, in which there were extensive fresh lesions throughout 
the entire spinal cord but no lesions of the medulla. 

In the treatment of acute ventilatory failure in these four patients, oxygen 
inhalation and endotracheal suction were not adequate to prevent death, 
as indicated by cases 3 and 4. When there is a mechanical failure of the 
chest bellows the only effective therapy is the application of artificial respira- 
tion. In cases 1 and 2, artificial respiration was supplied by means of a 
Drinker respirator and maintained for 16 and seven days, respectively. The 
patients were followed with determinations of vital capacity, arterial oxygen 
saturation and blood carbon dioxide levels. Signs of acute infection, bron- 
chial obstruction, atelectasis and swallowing difficulties were watched for 
constantly but did not appear. We remained continually prepared for 
emergency bronchoscopy and tracheotomy. The usual technics of respirator 
management and prophylactic chemotherapy were employed. Our experi- 
ence in being able to avoid tracheotomy in the two cases which made a 
complete recovery should not be construed as indicating that tracheotomy 
will not be necessary in similar cases in the future, especially those with 
evident bulbar dysfunction and accumulation of secretions. 

Why many patients with acute multiple sclerosis make remarkable re- 
coveries while others die has not been clarified in the literature. It has 
been speculated that fatal cases represent the outcome of an ascending paraly- 
sis during an encephalomyelitis. It is our impression that the fatalities in 
acute multiple sclerosis are a result of ventilatory failure caused by paralysis 
of the muscles of respiration. The use of a Drinker respirator was the 
deciding factor in maintaining the patient during the period of acute res- 
piratory depression until there was an improvement in the neurologic status. 
Because of the tendency toward remission of acute attacks of multiple scle- 
rosis, it is probable that deaths occurring during the acute illness may be 
prevented by the application of methods of treating ventilatory insufficiency. 

The early recognition of ventilatory insufficiency is dependent upon 
measurements of vital capacity, blood oxygen saturation and blood carbon 
dioxide content. We advocate their use in the acute exacerbation of mul- 
tiple sclerosis and, if there is evidence of ventilatory insufficiency, the early 
use of artificial respiration. 

SUMMARY 


1. Four cases of acute exacerbation of multiple sclerosis with respiratory 
insufficiency are presented, with two deaths. 
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2. In both of the fatal cases there was late recognition of ventilatory 
insufficiency, and treatment with oxygen and tracheal aspiration was not 
adequate to compensate for the paralysis of the muscles of respiration. 

3. In both of the cases who lived, respiratory failure was recognized 
early, and they were managed in Drinker respirators for seven and 16 days, 
respectively. 

4. Signs which should alert one to the possibility of respiratory insuf- 
ficiency in multiple sclerosis are the rapid appearance of dyspnea, tachypnea, 
sensory defects in both upper extremities, or quadriparesis. 

5. The measurements of vital capacity and arterial oxygen saturation 
are important in the early recognition of ventilatory failure in acute multiple 
sclerosis. 

6. It is probable that many fatalities in the acute attack of multiple 
sclerosis are due to acute ventilatory insufficiency. 
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AMYOTROPHIC LATERAL SCLEROSIS ON GUAM: 
A CLINICAL STUDY AND REVIEW OF THE 
LITERATURE * 


By Donatp R. Koerner, M.D., Rochester, N. Y. 


THE purpose of this article is to report the unusual occurrence of an un- 

common syndrome found in the native population of Guam. At the same 
time the American literature of the past 20 years has been reviewed to deter- 
: mine whether any notable differences could be demonstrated between the 
condition as found on Guam and as described in the literature. 

Guam is an island of the Micronesian group, located about 13° above the 
equator in a climate where the temperature averages consistently about 85° 
F., and whose yearly rainfall averages about 80 inches. It is peopled by 
Chamorros whose original ancestry is reputed to be either Malayan or 
Polynesian. However, the people today are mainly intermixtures with 
Spanish and Filipino blood, and a few are of Chinese and Japanese ancestry. 
On the whole they work as farmers or laborers, and their diet consists largely 
of rice, tropical fruit, native vegetables, fish and, of late, imported canned 
goods. 

The opportunity to study this group occurred during the author’s as- 
signment to the Guam Memorial Hospital as a naval medical officer. The 
: patient population consisted chiefly of Guamanian natives, with a few natives 
from other island groups and a very few other nationals who made their 
homes on the island or were there in a transient status. Nevertheless, the 
condition was found only in the Guamanian patients. The unusual fre- 
quency of this disease was suggested by the admission of three cases within 
one month to the medical wards. Interest was further aroused by discus- 
sion of the condition with hospital personnel and by review of the hospital 
records. The following report was made possible only through the inval- 
uable aid of Jose M. Torres,* who not only acted as interpreter when neces- 
sary in taking the history and conducting the physical examinations but also 
solved many of the nonmedical problems which arose during the study. 


METHOD 


Our first step was to review 15,873 admissions to Guam Memorial Hos- 
pital since 1945, selecting all the cases suggesting anything involving the 
motor system. We then reviewed all the available charts of these cases, 


* Received for publication May 7, 1952. 
t+ Jose M. Torres was a member of the first graduating class of the School for Medical 
Assistants, conducted by the U. S. Navy for training in the medical sciences of natives from 
several Pacific islands, including American Samoa and the Marshall, Caroline and Marianas 
froups J. Torres was the first to serve in the capacity of intern at the Guam Memorial 
ospital 
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obtaining 46 cases which appeared to be possible cases of amyotrophic lateral 
sclerosis. In like manner we reviewed 13,419 admissions to the adjacent 
U. S. Naval Hospital from July 1, 1947, to March 9, 1950, where the hos- 
pital population was comprised mainly of American military personnel and 
their dependents, civil service employees, many Filipino contract laborers and 
occasional other nationalities. It was of interest to find that over this period 
the diagnosis of amyotrophic lateral sclerosis was made in only two cases, 
and both of these were Guamanians in the naval service! 

Thereupon, with our list of prospective cases, we went throughout the 
island, village by village, consulting in each place both the village commis- 
sioner and the native nurses in the local dispensary, asking, first, directions 
to the homes of patients on our list who were still living, and the dates of 
death of those who had died. At the same time we asked the names of 
anyone else in the village who was known to have similar symptoms or was 
“paralyzed.” The natives tend to lump all conditions adversely affecting 
locomotion under the term “paralysis,”” which led to several cases of crippling 
arthritis, muscular dystrophy, residua of cerebrovascular accidents, and a 
case of multiple sclerosis. Although time-consuming, it had the effect of a 
fair screening process, giving us an idea of the incidence of other neurologic 
diseases prevalent on the island, and it brought out the fact that the cases of 
amyotrophic lateral sclerosis that we saw far outnumbered the combined 
total of the other neurologic conditions. The natives are well aware of the 
high incidence of the disease and also know that those patients who came 
to the hospital received little benefit. Therefore, it is conceivable that we 
may have missed an occasional case who had not sought medical aid and 
was not yet sufficiently incapacitated to have attracted the attention of his 
fellow villagers. The result of our survey was to examine 35 patients with 
the condition and to compile summaries of 16 others who had died before 
our arrival. 

The patients visited lived in 15 villages scattered throughout the island. 
It was noted that two-thirds of the patients gave a common birthplace, the 
capital, which seemed of some epidemiologic interest. However, it was 
found on checking that the majority of the people had concentrated in the 
capital before the war, but when the city was leveled the inhabitants were 
forced to scatter to adjacent villages. In contrast to this group, the remain- 
ing third had been born and had remained in more remote villages which had 
been less disturbed by the war. 


DESCRIPTION 


Amyotrophic lateral sclerosis is a syndrome presenting signs and symp- 
toms pointing to concomitant involvement of the new and old motor nervous 
systems. It is described as a clinical entity in the neurologic textbooks,** 
but most of the authors state that progressive spinal muscular atrophy, lateral 
sclerosis and progressive bulbar palsy may represent variants or anatomic 
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localizations of the same process. It is not difficult to consider the syn- 
dromes as due to the same process, proceeding at different paces and pro- 
ducing seemingly different pictures. Helfand * pointed out that he was un- 
able to find any “pure” cases of progressive bulbar palsy in the literature from 
1910 to 1933; and in the case he presented, with no clinical evidence of other 
system degeneration, he was able to describe classic changes in the anterior 
horn and motor cortex cells on histologic examination. Similarly, Spiller is 
quoted *° as having found degenerating ventral horn cells at autopsy in six 
of his eight cases of clinical lateral sclerosis. Friedman and Freedman *' 
described 12 cases of amyotrophic lateral sclerosis which had no clinical evi- 
dence of pyramidal tract disease, but postmortem findings revealed slight to 
extensive changes in these tracts. These findings suggest that morphologic 
changes may occur without giving clinical evidence of involvement, and that 
many patients may not survive long enough for clinical features of amyo- 
trophic lateral sclerosis to evolve. It is also possible that amyotrophy may 
be so far advanced that signs of pyramidal tract involvement are masked. 
That amyotrophic lateral sclerosis itself may present a variable picture is 
evidenced by descriptions in the literature of monoplegic, hemiplegic and 
quadriplegic types.*”** Other classifications are made, e.g., cervical, lum- 
bar and bulbar types, depending upon the location of the maximal involve- 
ment. Still other cases are described with initial involvement in the proxi- 
mal muscles of the extremities rather than in the more classic site of the 
distal musculature. 


INCIDENCE 


The disease is so infrequently seen that nowhere is there to be found an 
estimate of its incidence among the general population. Friedman and 


Freedman ™ reported an incidence of 3.3 per cent among the neurologic ad- 


missions at their source of cases; Ziegler ** reported 101 cases admitted to 
the Mayo Clinic over a five year span. Swank and Putnam” listed 151 
cases admitted over a 10 year period at the Neurological Institute of New 
York. On Guam the situation was unique in that the entire population was 
accessible within the confines of the island, and we felt quite certain that we 
could have missed only the occasional case, if any, by our method of ap- 
proach. We found an incidence of 13 cases per 10,000 inhabitants, based 
on a population of approximately 27,000 natives at that time. It is regret- 
table that hospital records before the war were not available for comparison 
but, as judged from conversation with the older natives, the condition seemed 
to be as prevalent before as after the war. The disease seemed localized to 
the island of Guam, since none of the students from the various Pacific isles 
at the School for Medical Assistants could recall having seen a similar case 
in their home islands. Likewise, the medical officer aboard a medical re- 
search ship which plied among the various islands accumulating medical 
data, etc., had not made the diagnosis among any of the patients he had seen. 
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RAcE 


All races appear susceptible, although there are very few reports of the 
appearance of the disease in Orientals. Reed ** in 1914 described one case 
and made the statement that the disease apparently was seen as often in the 
Chinese as in the Western world. In the past 20 years two case reports 
were found in the literature from China, one from Japan and one from India. 
Veit ** reported a series of cases which included the first case reported in an 
Oriental in this country. As far as can be determined we believe our series 
is the largest to be reported among people of Oriental origin. 


AGE 


The syndrome appears most frequently in middle life but can occur in 
almost any decade. Reed's * case is the youngest reported, with the onset 
at the age of 14. In our group the ages ranged between 26 and 69 years, 
with only seven outside the 30 to 50 year range, the average being 42 years. 


SEx 


Males have been said to predominate in ratios varying from 2:1 to 4:1. 
Nineteen males and 16 females comprised our group. 


HEREDITY 


It has been generally agreed that heredity plays no role in this disease, 
although there are sporadic reports in the literature in which there was some 
familial background. In this respect this series differs quite remarkably. 
Fourteen patients (40 per cent) gave a positive family history of one or more 
relatives who had the disease at the time of our survey or had died with it 
previously. One other patient gave a history that a sister had died of a 
slowly progressive “paralysis,” but as we were unable to satisfy ourselves as 
to the true nature of the condition, it is not included in the statistics. Of 
the 14 patients with positive family histories we saw and verified seven 
cases, which included two brothers and a niece, two sisters, and a brother 
and sister. One case gave a history of four other siblings with the same 
condition, three cases had two other siblings similarly afflicted, and six had 
a single sibling with the disease. Although the genealogy of these cases is 
admittedly incomplete, chart 1 is an attempt to demonstrate the familial in- 
cidence in the various kindreds. 


ETIOLOGY 


As is so often the case in diseases of unknown etiology, amyotrophic lat- 
eral sclerosis has been associated with conditions of multiple and varied 
natures. 

1. Stress: Exposure, worry, exhaustion and disturbed emotional status 
are mentioned by several authors as at least possible contributing factors. 
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Ask-Upmark ** expands this theory by suggesting that malnutrition may be 
a precipitating factor when superimposed upon conditions in which neuronal 
stress is already present, and to support this contention he cites five cases in 
which the syndrome appeared following disturbed digestion secondary to 
gastric resection. Certainly these Guamanians had adequate exposure to 
any or all of the above types of stress during the two and a half years of 
enemy occupation during World War II, together with faulty nutrition and 
perhaps also digestive or absorptive dysfunction secondary to parasitism, all 
leading to avitaminosis. Eighteen (51 per cent) of our group presented 
evidence of avitaminosis. Especially frequently seen was a conjunctival 
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Cuart 1. Familial incidence. 


vascular overgrowth or proliferation, similar to that described in vitamin A 
deficiency. This latter, however, was frequently encountered among other 
natives without amyotrophic disease. 

2. Trauma: Of all single factors suggested as possible precipitating 
causes, trauma has probably been mentioned most frequently. Jelliffe ™ 
summarized 90 cases from the literature in which the authors had noted a 
possible relationship to trauma. Critical review of these cases, however, 
reveals that any relationship is extremely doubtful in many of them. Alpers 
and Farmer *” reported two cases in which patients had used pneumatic drills 
in their daily occupations and cited experimental evidence of production of 
progressive paralysis and degeneration of anterior horn cells by application 


| 

| 


1209 


AMYOTROPHIC LATERAL SCLEROSIS ON GUAM 


of blows over the spine or vibrations to the extremities of experimental ani- 
mals. Having noted that transient vasomotor phenomena occur in the 
hands of people whose occupations expose these parts to repeated traumata 
of a vibratory nature, they suggest that the mechanism of this disease may 
be related to vasomotor influence. Veit ** stated that three of his series 
showed indisputable evidence of a traumatic relationship. On the other 
hand, Waggoner and Lowenberg,” after reporting a case in which there was 
histologic evidence of amyotrophic lateral sclerosis and injury to the spinal 
cord without apparent relationship, refer first to the series of Starker and 
Cramer in which there was a traumatic incidence of 10 per cent and 11 per 
cent, respectively, then to 10 other authors who failed to reveal any definite 
relationship between injury and the neuropathologic lesions. Wechsler 
et al.’* found none in their series with any traumatic history suggesting an 
etiologic relationship, and Swank and Putnam had only one patient in their 
group with associated trauma. 

Only five patients in our series gave any history of trauma. One had 
received a shotgun wound in the shoulder 15 years before the onset of symp- 
toms which appeared in the extremities of the opposite side. Another had 
received a severe concussion, with a period of unconsciousness for many 
hours, but this had occurred many years before the war. In neither of these 
was any possibility of relationship considered between the trauma and the 
disease. The remaining three had all received severe beatings at the hands 
of the enemy during the occupation, and symptoms appeared about four 
years later in two of them. The third stated that progressive weakness 
began in his lower arm soon after the beating, during which he lost conscious- 
ness several times, but other evidence of lower motor neurone disease and 
involvement of other parts did not occur until four years later. 

3. Inflammatory: Ornsteen,” in describing a case with onset after en- 
cephalitis, referred to the work of others, notably Wimmer, and Grinker and 
Carr, who had reported the appearance of amyotrophy after attacks of epi- 
demic encephalitis. Swank and Putnam in their series had three cases with 
a history of encephalitis many years before the onset of the neurologic dis- 
order. Neurosyphilis also has been associated fairly frequently with this 
condition, but these reports have appeared in most part in the European 
literature, with only a rare American report. 

In reviewing the hospital records it was noted that there had been a siz- 
able number of cases of encephalitis among the natives in 1945, and it was 
initially thought that this might have been significant, but at the conclusion 
of the survey none of the patients had given a history even suggestive of 
encephalitis during that period. One gave a history suggestive of encepha- 
litis dating back 26 years before onset of his present symptoms, at which time 
many allegedly had died with similar manifestations of encephalitis. One 
other gave a history suggesting a meningoencephalitis following measles 23 
years before the appearance of her symptoms. Venereal disease was seen ex- 
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tremely infrequently among the native population, and in this group no clini- 
cal evidence of syphilitic infection was found. Of the 11 patients seen in the 
hospital, two showed Kahn reactions of 4 plus and 2 plus, respectively. The 
spinal fluid Kahn was negative in both, and both were considered to have 
latent yaws, which was not uncommonly seen. 

4. Vascular Disease: None of the patients in this series was known to 
have been diabetic. Among the general population it was uncommon to find 
disease secondary to arteriosclerosis, Buerger’s disease or essential hyper- 
tension. In these patients evidence of minimal, uncomplicated arteriosclero- 
sis was found in seven (20 per cent), and hypertension was found, surpris- 
ingly, in 11 (33 per cent). Most of the latter, however, were borderline 
hypertensives, barely exceeding 150 mm. of Hg systolic or 90 mm. diastolic 
pressure, but three were moderately advanced, the highest pressure recorded 
being 180/120 mm. of Hg. 

5. Miscellaneous: Exposure to lead, gas fumes or heavy metals, and 
spinal anesthesia have been listed under toxic causes. None of these was 
elicited in any of the histories. Barnard and Friedland,” on the basis of the 
results of therapy with adrenal cortex in five patients with a strong personal 
and family history of allergy, advanced the theory that the etiology in at 
least some cases of amyotrophic lateral sclerosis may be on an atopic basis. 
For the sake of completeness it should be mentioned that amyotrophic lateral 
sclerosis, or a condition simulating it, has been described in isolated cases 
with other states or conditions **** which probably were coexistent rather 
than of any etiologic import. 


DvuRATION 


Seven patients in this series succumbed during my stay on the island. 
In all cases the disease began with symptoms of spinal cord involvement 
ranging from eight to 41 months before death with an average duration of 
22.4 months. Bulbar manifestations appeared from three to 35 months be- 
fore death, averaging 13 months. Usable data were compiled from hospital 
records of nine other patients and the mortality statistics of the village com- 
missioners. As listed in table 1, it appeared in the latter group that spinal 
symptoms occurred 10 to 24 months (average, 17) before death, and bulbar 
manifestations appeared five to 15 months (average, 10) before death. The 
shorter average period for spinal and bulbar symptoms in the latter group is 
explained in part by the unexpected death of one patient, and by another case 
which was complicated by advanced cirrhosis. Despite the usual short dura- 
tion of the disease, some patients may survive for considerably longer peri- 
ods, depending upon the localization and rapidity of progression of the dis- 
ease. Two patients were living nine and seven years, respectively, from the 
onset of symptoms. The symptoms of the former were confined to the cord 
until only three months before our examination, when bulbar signs began to 
appear. In the latter case, however, symptoms of bulbar involvement ap- 
peared within one month of the onset of cord symptoms. 
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TaBLe I 
Interval Between Symptom Onset and Death 
Spinal Symptoms Bulbar Symptoms 


1 18 mos. 4 mos. 
2 8 mos. 4 mos. 
3 18 mos. 3 mos. 
4 41 mos. 35 mos. 
5 30 mos. 12 mos. 
6 18 mos. 16 mos. 
7 24 mos. 17 mos. 


Average 22.4 mos. 13 mos. 
B. Cases from Hospital Records 
1* 10 mos. 8 mos. 
2 14 mos. ? 
3° 9 mos. ? duration 
4 17 mos. ? duration 
5 24 mos. 8 mos. 
6 Early signs 5 mos. 
? duration 

7 17 mos. 13 mos. 
8 20 mos. 15 mos. 
9 24 mos. ? 


Average 17 mos. 10 mos. 


* Advanced cirrhosis. 
** Sudden death. 


CLINICAL PicTUuRE 

Classification as to types is purely arbitrary, based upon the region of 
the motor system predominantly affected at the time the examination was 
made (table 2). Six in our group could be classified as spinal types; five 
presented evidence of combined cervical and lumbar disease, and one had 
manifestations of cervical cord involvement only, but his symptoms were of 
only two months’ duration. Four patients were predominantly bulbar in 
type, and the remaining 25 showed evidence of combined bulbar and spinal 
cord involvement. 

ONSET 

The mode of onset was quite variable as to its nature and site of origin. 
The disease made its appearance most often in the upper extremities, starting 
there in 28 cases (80 per cent). However, as shown in table 3, in only 12 
did it appear solely in the upper extremities. In 11 of the cases the legs were 
involved at the same time, in four bulbar symptoms were noted simultane- 
ously, and in one case initial bulbar symptoms were accompanied by fibrilla- 


Taste II 


Classification of Cases 


1. Spinal 6 
A. Cervical 1 
B. Combined cervical and lumbar 5 

2. Bulbar 4 

3. Combined bulbar and spinal 5 
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tions in all extremities. Three patients had initial complaints referable to 
bulbar involvement; dysarthria was the complaint of two, as it was in the 
four patients whose initial complaints indicated combined bulbar and spinal 
cord involvement. The remaining patient noted dysphagia at the onset of 
her disease. The lower extremities were affected first in four cases. Weak- 
ness and fibrillations, occurring together or individually, were the most com- 
mon complaints. Pain never preceded other symptoms, but in three cases it 
accompanied weakness in one of the extremities involved in each instance. 


NEUROLOGIC SIGNS 
A. Character and Distribution: These varied, as might be expected, de- 
pending upon the duration of involvement and the rapidity of progression of 
the disease. As expected with lower motor neurone involvement, atrophy 


Taste Ill 
Initial Symptoms 


. Upper Extremities 
A. Weakness and fibrillation 
B. Weakness 
C. Fibrillation 
D. Atrophy 
. Lower Extremities 
A. Weakness 
B. Weakness and Fibrillation 
. Upper and Lower Extremities 
A. Fibrillation 
B. Weakness 
C. Weakness and fibrillation 
D. Pain in arm, weakness in legs 
E. Weakness, fibrillation and atrophy 
. Bulbar 
A. Dysarthria 
B. Dysphagia 
. Bulbar and Upper Extremities 
\. Dysarthria, weakness and fibrillation 
B. Dysarthria, weakness, fibrillation and backache 
C. Dysphagia, dysarthria, weakness and fibrillation 
D. Dysarthria and weakness 
. Bulbar and All Extremities 
Dysphagia, dysarthria and generalized fibrillation 


and fibrillation were very commonly noted, ranging from minimal involve- 
ment of the interossei to complete disability of an extremity due to extreme 
atrophy of the muscle groups involved. As is classically described, the 
atrophy occurred much more frequently in the upper extremities and, when 
present in the upper and lower limbs, was much more pronounced in the 
upper extremities. Even in the four cases in which weakness in the legs 
was the initial manifestation preceding upper extremity involvement by vari- 
able periods, atrophy in the legs was much less apparent than in the upper 
limbs affected for shorter periods. In three of these latter cases spasticity 
of the legs was a prominent finding. Muscular fibrillations were found pres- 
ent in distributions corresponding to that of the atrophy, and the frequency 
of the fibrillations in general paralleled the degree of atrophy. 
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B. Upper Motor Neurone: 


1. Hyperreflexia was the most common, the earliest and occasionally the 
only sign suggesting corticospinal tract involvement. Only two cases failed 
to show this. One was a case of the bulbar type, with unilaterally absent 
abdominal reflexes and evidence of corticobulbar tract involvement. In the 
other, although hyperactive reflexes had been described in an earlier hospital 
admission, only a hyperactive ankle jerk and absent abdominal reflexes re- 
mained as evidence of pyramidal tract disease. The lower motor neurone 
involvement had become so extensive that it masked the signs of the higher 
system involvement. This latter case would have fitted better into the cate- 
gory of progressive muscular atrophy had not evidence of corticospinal tract 
disease been noted earlier. 

2. Spasm or rigidity was noted in one or more extremities in 20 cases 
(57 per cent). The upper extremities were involved in 12 of these; but in 
only one instance was the upper extremity involved without concomitant 
involvement of the leg. Of the remaining cases with involvement of the 
upper extremity, eight showed bilateral spasm of the arm together with 
rigidity of the legs, in most cases the latter being more pronounced. One 
case demonstrated homolateral involvement, affecting both extremities to a 
similar degree. Two other cases showed both legs and only one upper ex- 
tremity involved. Only eight cases had rigidity confined to the lower ex- 
tremity, three being unilateral, the remainder bilateral in distribution. In 
two additional cases the gait tended to be somewhat spastic in the absence of 
rigidity on passive movement. In table 4 an attempt is made to correlate 
the pathologic reflexes, deep and superficial, and the degree of atrophy in 
cases exhibiting variable degrees of spasm. 

3. Clonus, Babinski’s and Hoffmann’s Signs: In all but three of the cases 
exhibiting some degree of rigidity, one or more of these signs were present. 
Of these, one case was moribund, dying three days after the examination, 
but even she demonstrated some exaggeration of the patellar reflexes, with 
loss of abdominal reflexes in three of the four quadrants. The second dem- 
onstrated hyperreflexia in the presence of marked atrophy, with absent ab- 
dominal and cremasteric reflexes. The third was predominantly bulbar in 
type, with signs of corticobulbar tract involvement, whose reflexes were 
diminished with minimal early atrophy and unilateral loss of abdominal re- 
flexes. 

(a) Babinski Sign: This sign was unequivocally present at least uni- 
laterally in 11 cases (31 per cent), all of whom demonstrated spasticity of 
the legs either on passive movement or on walking. In 10 cases of spasticity 
of the lower extremity the Babinski sign was negative; only in the three 
cases described earlier was this accompanied by absence of clonus. In the 
presence of moderate to marked atrophy in the legs the Babinski sign was 
positive in only two of six cases. 


he 
= 


*jeooainby ¢ 
“paureysng 
[RULION +7 
‘ad Ay seqing 4 
‘aseo , 


| | ——— 
1 uo | | | 
OC] yeuuioN +7:+7 JO oo +:0 Say pue we “ys Ul 
| wasqy | +7:4+7) + ti+Ft oo | +ti+t Jamo] pue saddn jo oo oo 0:0 Jamo] saddn 
| wasqy | +7:+7) | + bite) saddn payzeyy + +i+ | samo] 
| ajay uo wasqy | ti+t saddn payey 8:8 + i+ +i4+ Jamo] pue sadda 
4 | yeunion | Jamo] pur saddn jo | +:4+ | samo, ‘pou: puw seddn 
| | +t! + | + Jamo] seddn jo 8:8 +i+ été Jamo] pue saddn 
wasqy | | | pow taaddn pexyseu ue + i+ oo 
Z at. | 
ul | + OO oo puB Jaddn jo | oo oo oo | 
| | | 
| | 


saxayeay jeoysedng pur uopua daac] ‘Aydon > ‘“usede yo 


Al 


a 1214 

| 

7 

aq 

ag 


AMYOTROPHIC LATERAL SCLEROSIS ON GUAM 1215 


(b) Hoffmann Sign: This sign was positive in 13 cases (37 per cent), 
of which eight demonstrated some rigidity in the arms. Only one of the 
remaining failed to show any spasm in any of the extremities. In contrast 
to the Babinski sign in the presence of atrophy, the Hoffmann sign was 
found in nine of 16 cases of moderate to marked involvement of the upper 
extremities. 

(c) Clonus: Ankle or patellar clonus or both were present in 17 cases 
(49 per cent), 14 of which demonstrated rigidity of the lower extremities. 
As indicated in table 5, clonus was found in seven cases in which the Babin- 
ski was negative and was absent in only two cases in which the latter was 
present. In one patient in whom clonus occurred in an arm; the Hoffmann 
sign was positive, and hyperreflexia was present on the affected side. 

(d) Superficial Reflexes : The abdominal reflexes were absent in at least 
two quadrants in 16 cases (46 per cent). Of the six males included in this 
group, three had loss of the cremasterics. As has been noted by others, the 
superficial reflexes were frequently found to persist in extremely late stages 
of the disease. Of 15 cases who were completely bedridden and considered 
far advanced, the abdominal reflexes were present in eight. One of these, 
however, demonstrated loss of the cremasterics. 


TABLE V 


Correlation of Spasm, Babinski’s and Clonus 


wrens 


Rigidity or spasm in lower extremities 
Spasm, Babinski’s and clonus 

Spasm and clonus only 

Spasm and Babinski’s only 

Spasm alone 


C. Pseudo-bulbar Palsy Signs: These findings constituted one of the 
unusual aspects of the series. Twenty-eight patients (80 per cent) had evi- 
dence of supranuclear lesions, as indicated by the eliciting of the sucking re- 
flex or hyperactive jaw reflexes, or both combined with evidence of cortico- 
spinal tract and cranial nerve involvement. In 24 cases both the sucking 
and the jaw reflexes were elicited together, in three only a hyperactive jaw 
reflex was found, and in the remaining case the sucking reflex appeared 
alone. Of these patients, eight showed evidence of emotional instability. 

D. Cranial Nerves: The hypoglossal was most frequently affected, 31 
cases (89 per cent) presenting evidence of involvement. Of almost equal 
frequency, 30 cases (86 per cent) showed signs of ninth and tenth cranial 
nerve disease. The spinal accessory nerve was involved in a considerably 
greater percentage than has been described in the literature. Fourteen cases 
(40 per cent) showed weakness and atrophy of the trapezii or sternocleido- 
mastoid muscles or both, in each case associated with disease of other bulbar 
nuclei. The motor division of the trigeminal was involved in six cases, and 
motor weakness of the seventh cranial nerve was detected in five. 
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UNUSUAL FINDINGS 

Sensory disturbances were described by 14 patients (40 per cent) as 
having occurred at some time during their illness. Paresthesias were noted 
by eight, pain by three, temperature discrepancies by two and muscular 
cramps by one. In no case were any objective signs of sensory change 
noted, although temperature perception was not tested. Sensory complaints 
have been recorded since the earliest literature, and some have found objec- 
tive evidence of loss of sensation, Freedman and Friedman’ reporting an 
incidence as high as 10 per cent in their series. Similarly, pathologic find- 
ings have been described in almost every sensory pathway,” ** but these 
changes were generally described as of relatively minor importance, and the 
subjective symptoms were far out of proportion to the objective abnormali- 
ties demonstrated. 

Emotional disturbances such as forced or uncontrollable laughing or 
crying were described above in eight patients. No other evidence of person- 
ality changes or mental deterioration was found in this series. Psychosis 
together with amyotrophic lateral sclerosis has been reported rather sporadi- 
cally in the literature,** *** but no agreement has been reached as to whether 
the psychoses were coexistent with or represented sequelae of organic changes 
due to the same etiologic process as that of the amyotrophic disease. 

Three cases showed fibrillatory movements in the eyelids, one of which 
presented other evidence of involvement of the facial nerve. Two others 
showed similar fibrillations without facial weakness but had associated in- 
volvement of other bulbar nuclei. It could not be ascertained whether these 
two cases represented early involvement of the fifth nucleus or whether the 
fibrillations originated farther out, near the periphery of the fifth nerve fibers. 
Work has been done ** ** showing that not all fibrillary muscle twitches arise 
centrally, and Davison ** demonstrated that the pathologic process could be 
initiated at any point along the neurone. 

Three patients became pregnant during the course of their illness, one 
subsequently delivering a nine pound, anencephalic monster. These cases 
are to be discussed in another report.’ Large families were the rule, and 
of the 29 married patients in the series each had at least two children, the 
average for the group being nine offspring per married patient. There had 
been only three miscarriages among the 16 women. 

Miscellaneous findings included sialorrhea in 11 patients, diplopia in five, 
without objective evidence of oculomotor dysfunction, and complaints of 
tinnitus or decreased auditory acuity in six cases, of which only one showed 
evidence of eighth nerve involvement. 


LABORATORY FINDINGS 


Of the 12 patients on whom some laboratory data could be compiled, 
three showed some anemia, one hypochromic, two normochromic in type. 
Six had an eosinophilia greater than five cells, and parasites and ova were 
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found in the stools of three. Intestinal parasitism was common among the 
natives, and without a doubt positive stools would have been found in many 
more patients had a more diligent search been feasible during a longer period 
of hospitalization. The positive serologic reaction in two cases has already 
been discussed. The spinal fluid Kahn reaction and colloidal gold curves 
were normal in all cases tested. Spinal fluid protein exceeded 40 mg. per 
cent in only three cases, the highest being 48 mg. per cent. 


TREATMENT 


Specific treatment is no further advanced today than it was when Charcot 
first described the disease. Of the varied modes of medications, régimes, 
etc., vitamin E or tocopherol probably was hailed most enthusiastically. 
Certainly its use brought about a considerable conflict in the literature, 
many **** seemingly obtaining beneficial results at least early in its use in 
amyotrophic lateral sclerosis. On the other hand, equally as many **** ob- 
tained discouraging results. It is significant that of those reporting bene- 
ficial results, only Wechsler gave a follow-up report after a prolonged period. 
He had had no cures but claimed a few arrests, which helped lead him to the 
classification of the condition as primary or degenerative and secondary or 
symptomatic cases. In more recent years, Aird * reported modification or 
apparent arrest in a few cases with trypan red. Barnard “ reported ameli- 
orative results from administration of Tolserol. The latter also described 
some apparent benefit from adrenal cortex in three cases with history of hy- 
persensitivity.** 

SUMMARY 


1. An unusual incidence of amyotrophic lateral sclerosis was found 
among the natives of Guam, and the disease seemed endemic to this Pacific 
isle. Thirty-five cases, or 13 per 10,000 inhabitants, were seen. 

2. The literature for the past 20 years has been reviewed to determine if 
the condition on Guam differed in any way from that seen elsewhere. 

3. An unusually high number of cases (40 per cent), gave a history of 
similar disease in other members of the family. As many as five members 
in one generation were afflicted. 

4+. No common etiologic factor could be demonstrated. The duration of 
the disease was similar to that reported elsewhere. 

5. The clinical picture differed but little from that described classically. 
Some of the more unusual findings are given below: A. Spasm or rigidity 
occurred in seemingly more cases than have been previously described. 
Next to hyperreflexia it was the most common sign of upper motor neurone 
involvement. 68. Clonus, absent superficial reflexes and Babinski’s signs 
appeared next in order of frequency as indications of pyramidal tract disease. 
C. Signs of pseudobulbar palsy, as evidenced by hyperactive jaw reflexes 
and the sucking reflex, were found in an extremely large number (80 per 
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cent) of cases. D. The spinal accessory nerve was involved in 40 per cent, 
a figure considerably higher than is generally found in the literature. 

6. Although all races appear susceptible, this seems to be the largest ser- 
ies of cases reported in people of Oriental origin 
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ALCOHOL-OXYGEN VAPOR THERAPY OF PUL- 
MONARY EDEMA: RESULTS IN FIFTY 
ATTACKS * 


By Morton A. GotpMann, M.D., and ALpo A. Lutsapa, M.D., 
Chicago, Illinois 


THE numerous measures used in the treatment of acute pulmonary edema 
(A.P.E.) attest to the fact that no therapy is consistently satisfactory and 
generally useful in this syndrome. Although reliable statistics of incidence 
and prognosis in pulmonary edema are unavailable, the condition is widely 
observed and is frequently followed by death. As previously pointed out,** 
all conventional therapeutic measures, i.e., morphine and other hypnotics, 
oxygen under positive pressure, mercurials, venesection, etc., may be harmful 
in certain cases. 

A new method of treatment, utilizing the anti-foaming action of alcohol 
vapor, was successfully tried in animal experimentation by one of us.’ Fol- 
lowing this study, Luisada, Goldmann and Weyl*** reported on the use 
of ethanol-oxygen vapor (E.O.V.) in normal subjects, cardiac patients, and 
17 patients suffering from pulmonary edema associated with a variety of 
diseases. Other workers have published two cases suggesting confirmation 


of these conclusions.’ The purpose of the present report is to analyze the 
result of a more extensive experience with this mode of treatment. 


SELECTION AND TYPE OF CASES 


Early in the course of this study, g was recognized that a statistical 
comparison between a control group of patients treated with conventional 
methods and another treated with E.O.V. would be desirable but misleading. 
Differences in age, sex, general physical status and underlying etiologic 
factors, variability in severity and duration of attacks, and the necessity of 
depending upon the judgment of various physicians in an experiment em- 
bracing hundreds of patients, would shed considerable doubt on the statistical 
validity of such a comparison. Therefore, an objective and detailed study 
was made of each patient who was the subject of a request for E.O.V. 
therapy by a responsible member of the house staffs. This plan served to 
exclude attacks that were mild or undergoing spontaneous recovery. E.O.V. 
was never administered to patients who showed evidence of improvement 
under other management. 

* Received for publication May 17, 1952. 

From the Department of Medicine, Cook County Hospital (Dr. Goldmann), and the 
Division of Cardiology, The Chicago Medical School and Mt. Sinai Hospital (Dr. Luisada). 


This study was performed under the tenure of a Teaching Grant of the National Heart 
Institute, U. S. Public Health Service, held by Dr. Luisada. 
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Detailed observations relative to history, physical findings, laboratory 
investigations and prior therapy were made. The severity of each attack 
was graded as follows: mild, 1 plus; moderate, 2 plus; severe, 3 plus; and 
extremely severe, + plus. With the exception of two cases of moderate 
severity (2 plus), all attacks studied were of severe (3 plus) or extremely 
severe (4 plus) intensity. Many of the 4 plus attacks were among the most 
fulminating ever observed in these hospitals. 


Taste | 


Age of Patients with Acute Pulmonary Edema 


Over a period of more than 18 months, E.O.V. by inhalation was ad- 
ministered to 45 patients for 50 attacks. Forty of the attacks were paroxys- 
mal, and 10 were of a protracted nature. The latter group will be discussed 
separately. Twenty of the patients with paroxysmal attacks of A.P.E. were 
males and 15 were females. As shown in table 1, all but two of the patients 
studied were over 40 years of age, and 60 per cent were over 60 years of age. 

The patients treated for A.P.E. are classified according to primary diag- 
nosis as follows: 


Hypertensive Cardiovascular Disease 
With coronary heart disease 
With pregnancy at term . 
With chronic glomerulonephritis and uremia 
With coarctation of aorta .. 


With acute myocardial infarction 
Others 
Cerebrovascular Accident 
With hypertensive C-V disease 
(1 also had coronary heart disease) 
With bronchogenic carcinoma 
Others 
Postoperatwe 
With hemolytic transfusion reaction 
With coronary heart disease 
Rheumatic Valvular Disease 
Syphilitic Heart Disease 


MetHop oF ADMINISTRATION 


Three methods of administration of E.O.V. by inhalation were used. 
Nasal Catheter: This method was employed in 72 per cent of the attacks 
(36). A nasal catheter is placed in the patient's nasopharynx in the usual 
manner. Oxygen is obtained from conventional equipment, consisting of a 
tank, adjustable pressure regulator, flowmeter and vaporizer (humidifier ). 
Treatment is initiated with ethanol (ethyl alcohol) in the vaporizer replacing 
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the water usually contained in it. The flow of oxygen is started slowly (2 
to 3 L. per minute), and the tubing adapter is connected to the nasal catheter. 
Within five to seven minutes the oxygen flow is progressively raised to 7 or 
even 10 L. per minute, as tolerated. Usually this rate is maintained through- 
out the course of therapy. 

It is recommended that 95 per cent ethanol be used in the vaporizer; 
however, if ihis concentration is unavailable, 70 per cent ethanol, although 
less desirable, may be substituted. Any humidifier that promotes good 
vaporization may be used. The model 15 Ohio-Heidbrink or the Airco type 
was found satisfactory. Although less efficient, a urine specimen bottle 
with a two-hole stopper, holding a long tube to deliver the oxygen into the 
alcohol and a short one to remove the vapor, may be used. It should be 
noted that the amount of alcohol vaporized will vary directly with the rate 
of oxygen flow and the efficiency of the atomizer. 

Mask: A mask, with or without positive pressure, may be used in place 
of the nasal catheter with the above described equipment. When this is 
done, 30 to 40 per cent ethanol should be used in the humidifier, since higher 
concentrations are usually not well tolerated. A mask may also be used with 
standard equipment for gas anesthesia, and 30 per cent ethanol placed in the 
“ether” container. Although generally not so practical, the last mentioned 
technic is most convenient when an emergency arises in the operating or 
delivery room. For obvious reasons, any technic involving the use of a 
mask is less desirable in the conscious, apprehensive patient; moreover, it 
impairs his ability to expectorate the fluid resulting from liquefaction of 
foam. On the other hand, it is the most suitable in the unconscious patient. 

Tent: Five patients were treated by diffusing ethanol vapor into a closed 
tent. Since this method was found less efficient, and made the environment 
uncomfortable for the patient, it was abandoned. In this series, the nasal 
catheter technic was tolerated well by two patients after poor toleration of the 
tent and mask technics, respectively. 


EvaLUATION OF RESPONSE TO THERAPY 

Since pulmonary edema is usually only one aspect of a complex morbid 
condition and not the sole determinant of mortality, survival cannot be taken 
as the critical measure of therapeutic success. Pulmonary edema may per- 
sist following treatment and yet the patient may rally subsequently. Even 
though death occurring during an attack can usually be ascribed to A.P.E., 
it may also take place hours or days later following definite improvement of 
A.P.E. and be the result of the underlying disease (e.g., myocardial infare- 
tion, uremia, etc.). For this reason detailed information was collected as to 
(a) duration of A.P.E. prior to therapy, (b) conventional measures admin- 
istered prior to the use of E.O.V. and the time at which given, (c) degree 
of improvement following other measures, (d) duration and toleration of 
ethanol therapy, and (e) time of maximal benefit and total duration of 
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therapy. Observations were made as to general condition before and after 
therapy : changes in blood pressure, pulse and respiration, and objective pul- 
monary findings. Roentgenograms of the chest, electrocardiograms and 
other pertinent tests were obtained when feasible. 

The subjective and objective evidence of improvement occurring during 
treatment is of the greatest cogency. In addition to the patient's testimony, 
a change from unconsciousness to consciousness, from labored to more nor- 
mal respiration, from inability to speak to ability even to hold the breath, a 
slowing of the pulse, reduction of cyanosis, decrease in quantity and lique- 
faction of the expectorate, and decrease in the number and extent of pul- 
monary rales (or their disappearance) were accepted as evidence of improve- 
ment. Both subjective and objective improvement were separately classified 
from 0 to 4 plus. Only complete or practically complete recovery was con- 
sidered as 4 plus 


ResuLts oF THERAPY IN ACUTE PULMONARY EDEMA 
The patients were divided into four groups: 


1. E.O.V. used exclusively. 

2. E.O.V. used after oxygen. 

3. E.O.V. used after adequate and unsuccessful trial of other conven- 
tional measures. 

4. E.O.\V. used after failure to improve with other measures, but when 
the waning action of other drugs could not be absolutely discounted. 

Ethanol and Oxygen Exclusively: Following casual demonstration that 
E.O.V. per se induced recovery in severe attacks of A.P.E., a larger group 
of patients, selected at random, was treated without additional therapeutic 
measures. It should be understood that other therapy was withheld only 
because improvement progressed satisfactorily with E.O.V. 

A total of 14 attacks was treated exclusively with ethanol and oxygen 
by inhalation. In all attacks but one, 95 per cent ethanol and a nasal catheter 
were used. Three attacks were very severe, nine severe, and two of mod- 
erate severity. 

In nine attacks, no prior therapy for A.P.E. had been given. The other 
five had been uninfluenced by oxygen alone when E.O.V. was started. In 
a sense, the exposure to oxygen without positive pressure served as a control 
for the period during which ethanol was added to the system, although 
actually, bubbling the gas through ethanol has the effect of reducing the 
pressure of oxygen delivered to the patient at a given rate of flow. It is 
worthy of emphasis that the general condition of the patients in this group 
was classified as poor to terminal in all but one instance. 

All 14 attacks so treated definitely responded to E.O.V. therapy, and 
moreover, improvement was maintained after its discontinuance. Maximal 
benefit was obtained in one hour or less in all but two attacks. Improvement 
was excellent or complete—frequently dramatically so—in 85 per cent of this 
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group (12 attacks). In the remaining 15 per cent (two attacks), improve- 
ment occurred but was not marked. In one of the latter, all subsequent 
measures were without avail. 

Case Reports * 


Case 1. A 50 year old white female with hypertensive cardiovascular disease 
was semicomatose and unimproved one hour and a half following the onset of A.P.E 
of 4 plus severity. Ninety-five per cent E.O.V. was administered by nasal catheter 
and dramatic improvement ensued. Forty-five minutes after therapy was begun, 
improvement was 4 plus subjectively and objectively. Therapy was discontinued after 
two hours and 15 minutes. No other treatment for A.P.E. was given. The patient 
was later discharged to the Cardiac Clinic. 

Case 2. A 53 year old Negro male with severe dyspnea and thoracic pain was 
expectorating frothy bloody sputum on admission. A.P.E. of 4 plus severity was 
present. Ninety-five per cent E.O.V. was administered by nasal catheter. Within 
30 minutes improvement was definite. After one hour the therapy was discontinued. 
The patient was able to lie flat comfortably, and only minimal basal rales were present. 
Improvement was classified as 4 plus subjectively and 3 plus objectively. A diagnosis 
of acute myocardial infarction was confirmed by electrocardiogram. The patient 
absconded eight days after admission. 

Case 3. A 65 year old white female with A.P.E. of 3 plus severity and of three 
hours’ duration was treated in the hospital. Oxygen by mask for 30 minutes had 
failed to induce improvement and no other treatment had been given. Within 30 
minutes of institution of 95 per cent E.O.V. by nasal catheter, improvement was 3 
to 4 plus subjectively, and 3 plus objectively. Toleration of the vapor was good. 
After 45 minutes, treatment was discontinued. A diagnosis of hypertensive cardio- 
vascular disease, class III, with left ventricular hypertrophy, was established. After 
convalescence, the patient was discharged to the Cardiac Clinic. 


E.O.V. after Failure of Conventional Measures: Twenty-three attacks 
of A.P.E. were treated with E.O.V. after other treatment definitely failed to 
induce improvement. Thirteen of these attacks were very severe, nine were 
severe, and one was of moderate severity. The general condition of all these 
patients was classified as poor or very poor. In 17 instances, E.O.V. was 
instituted well after conventional measures could have been expected to exert 
a therapeutic effect. E.O.V. inhalation was followed by objective improve- 
ment in 15 (88 per cent) of these attacks. Maximal improvement occurred 
within an hour in all but one, so that recovery was prompt and complete, or 
almost so, in 12 (71 per cent) of this group. 

In six other attacks, conventional measures were without avail, but their 
waning effect could not be completely discounted during the period of E.O.V. 
inhalation. The results were similar: all six improved and five of them 
were completely recovered, or markedly improved, within one hour. 

Case 4. A 65 year old white female with coronary heart disease and calcific 
aortic stenosis suffered a posterior myocardial infarction and developed shock and 
A.P.E. of 4 plus severity. Morphine sulfate, 15 mg., atropine sulfate, 1.2 mg., and 
desoxyn, 10 mg., were administered intravenously. Notwithstanding these measures, 
her blood pressure dropped to 70/60 mm. of Hg. Ninety minutes later the patient 


* None of the cases described herein was previously reported. Three detailed descrip- 
tions of attacks responding dramatically to E.O.V. appeared in an earlier publication.* 
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was considered in agony and 40 per cent E.O.V. was administered by mask. Tolera- 
tion was apparently good. Improvement was gradual and progressive, being 4 plus 
subjectively and objectively at the end of six and one-half hours. After eight and 
one-half hours, ethanol therapy was discontinued. The patient was discharged four 
weeks later. 

Case 5. A 73 year old white female with hypertensive cardiovascular disease 
and A.P.E. of 3 plus severity was unimproved following the administration of mor- 
phine sulfate, 30 mg. hypodermically, and oxygen by mask over a period of three 
hours and 20 minutes. Mercuhydrin, 2 c.c. intramuscularly, was administered one 
hour and 40 minutes before ethanol-oxygen therapy, without amelioration. After 30 
minutes of 30 per cent E.O.V. by mask, the patient was able to expectorate, and im 
provement (4 plus subjectively and 3 plus objectively) was noted. Toleration of 
the vapor was good. Some basal rales remained for 12 hours, but the patient's 
subsequent course was uneventiul. 


Three attacks did not lend themselves well to the above classification. 
In one of these, the responsible physician administered morphine sulfate 
hypodermically 10 minutes after E.O.V. had produced definite improvement, 
although the drug was probably not required. A second patient improved 
on E.O.V. but suffered a relapse after 400 c.c. of 25 per cent glucose were 
administered intravenously. Subsequent E.O.V. produced some improve- 
ment but, even after venesection, the patient’s condition deteriorated and he 
died four hours later. A third patient strenuously objected to 30 per cent 
E.O.V. per mask, and therapy was discontinued after a 10 minute trial 
without evidence of improvement. 

We observed only one patient (case 6) who responded to another mode 
of therapy after E.O.V. completely failed to mitigate the pulmonary edema. 
It is notable that such classic measures as morphine and oxygen were equally 
unsuccessful, and that only venesection induced recovery. 


Case 6. A 38 year old white female had a hemolytic transfusion reaction and 
developed A.P.E. of 4 plus severity following the intravenous administration of 4,800 
c.c. of blood, saline and glucose during and after abdominal surgery complicated by 
shock. Two hours after fluids were stopped, positive pressure oxygen by mask and 
morphine (first 5 mg. intravenously, then 10 mg. hypodermically were given) without 
avail. Fifty minutes later, 95 per cent E.O.V. was introduced into the mask ap- 
paratus (without trained supervision). It was poorly tolerated, and could only be 
used intermittently. Over the next three hours no improvement occurred, and the 
patient remained comatose. The mask technic was then abandoned and 95 per cent 
.O.V. was administered by nasal catheter for one and one-half hours, without im- 
provement other than rise of blood pressure to normotensive levels. At this point 
tourniquets were placed on the lower extremities, 600 c.c. of blood were removed by 
venesection, and morphine sulfate, 8 mg., was repeated intravenously. Within 15 
to 20 minutes definite subjective and objective improvement was noted, and sub- 
sequently the chest cleared. The patient's surgical convalescence has been protracted. 


A summary of subjective and objective results in the various categories 
of treatment appears in table 2. 

The over-all mortality in patients with A.P.E. was seven deaths in 35 
patients with 40 attacks. Five of the seven patients who died were clinically 
relieved of pulmonary edema but subsequently died of other causes. 
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Taste II 
Results of Ethanol-Oxygen Vapor Therapy in A.P.E. 


Attacks Treated Improvement 


Mode of Therapy 
| Degree of 
Severity 
Oxygen and ethanol +++4 3 
only +++ 9 


43% 

2% 
7; 

28°, 


none 


Total | Subjective | Objective 
| 


E.O.\V. given after 
failure of other 
procedures 

none 

11% 

Possible contributory 

action of other 
procedures - none 
33.3% 
none 


All methods 


Severity of attacks graded as follows: 


+++-+ very severe 
+++ severe 
++ moderate 


Improvement graded as follows: 


++ ++ complete or almost complete 
+++ good 
++ fair 
? patient unable to render judgment 
0 none 


* One of the patients tolerated therapy poorly for only 10 minutes. 


“SuBACUTE” PULMONARY EDEMA: RESULTS OF THERAPY 


While symptoms and signs of pulmonary edema in its paroxysmal form 
are well recognized, a less dramatic variant is more insidious in onset, has a 
protracted course and is less likely, per se, to be the crucial issue for the 
prognosis. In the absence of any established nomenclature, this form was 
designated as subacute pulmonary edema. 

Although results of therapy in subacute pulmonary edema are even more 
difficult to evaluate than in the acute form, 10 such patients were studied. 
Five were 70 years of age or older and all were in a very poor or terminal 
state when E.O.V. therapy was initiated. None was considered likely to 
survive. Classified according to primary diagnosis, they were: 


~> 2 
14 none 
0 — none 
++4+417 ++++ | 38% | 28% 
+++20 +++. | 28% 50° 
++ 3 ++ | 7% | 18% 
40° ? 20% none 
0 7% 7% 
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Myocardial infarction 

Coronary heart disease (with failure) 
Postoperative complications 

Malignant nephrosclerosis (with uremia) 
Massive pneumonia and anemia 

Cerebral thrombosis (with encephalomalacia ) 


—— 


Pulmonary edema was severe in five of these attacks and moderate in 
the other five. Seven patients were benefited by E.O.V., but in two of these 
the effect was minimal (1 plus). Improvement was moderate (2 plus) in 
two, and good (3 plus) in three. Of the seven patients who benefited from 
therapy, six subsequently died, since E.O.V. failed to reverse the fatal course 
of the underlying condition (see above classification). In general, improve- 
ment was neither so prompt nor so marked as in the group with A.P.E. 
Ilustrative case summaries follow : 


Case 7. A 77 year old white male with coronary heart disease and probable 
anterior myocardial infarction developed pulmonary edema of 3 plus severity over a 
period of at least 14 hours. His general condition was considered extremely poor. 
Ninety-five per cent E.O.V. was administered by nasal catheter, and after 35 minutes 
of therapy 3 plus objective improvement was manifest. Thereafter, the patient re- 
moved the nasal catheter only to suffer a relapse. Another course of E.O.V. returned 
him to his earlier improved state. Subsequently, his condition deteriorated and he 
died two days later, without pulmonary edema 

Case &. A 65 year old white male with coronary heart disease and congestive 
failure gradually and progressively (over a period of 15 hours) developed pulmonary 
edema of 3 plus severity. Nasal oxygen, morphine sulfate 15 mg. hypodermically, 
aminophylline 0.25 gm., and 3 units of Digalen intravenously, were given without 
avail. Ninety-five per cent E.O.V. administered into a closed tent was tolerated 
poorly and was abandoned. Ninety-five per cent E.O.V. was started by nasal catheter 
and improvement was 3 plus (objectively) 20 minutes later. After 40 minutes of 
therapy, improvement was so well established that E.O.V. was discontinued. The 
patient died suddenly on the following morning. Autopsy revealed a recent antero- 
septal infarction and marked left ventricular hypertrophy, but no froth in the tracheo- 
bronchial tree. 


TOLERATION oF E.O.V. ny INHALATION 


Kthanol-oxygen vapor was well tolerated in 47 (or 92.5 per cent) of the 
attacks studied. Toleration was fair in one patient and poor in another 
treated with 30 per cent ethanol and nasal catheter. Excellent toleration in 
normal subjects and cardiac patients without pulmonary edema has previ- 
ously been reported.*| One patient with malignant hypertension and uremia 
tolerated 95 per cent E.O.V. by nasal catheter for 12.5 hours without com- 
plaint or evidence of deleterious effect. 

The following clinical experiment was performed to observe directly the 
effect of E.O.V. on the pulmonary mucosa. A 63 year old white male, 
bronchoscoped because of hilar calcification of undetermined etiology and 
found to have a normal tracheobronchial tree, was given 95 per cent E.O.V. 
per nasal catheter. Oxygen flow was brought to 6.5 L. per minute over a 
period of 15 minutes, and maintained at that rate until one hour of therapy 
was completed. During E.O.V. inhalation blood pressure remained con- 
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stant, and pulse and respirations did not change significantly. There was 
evidence of cutaneous vasodilatation at 15 minutes, and the patient expec- 
torated two or three times during the treatment. Subjectively, the patient’s 
only comment was that the vapor helped him to “clear” his “throat.” On 
the third day the patient was again bronchoscoped, and the same examiner 
rendered the opinion that the tracheobronchial tree remained unchanged and 
absolutely normal. The bronchoscopist had not been informed of the 
nature or of the anticipated results of the experiment. Since a tracheo- 
bronchial tree bathed in fluid should be more resistant than the normal to 
the local effect of drugs, it is even less likely that E.O.V. therapy would 
produce undesirable local changes during A.P.E. This experiment objec- 
tively corroborates the clinical impression that E.O.V. is free of local 
deleterious effects in the amount given. 

E.O.V. was administered to one case of bronchial asthma (status 
asthmaticus of many hours’ duration) without deleterious effect and, sur- 
prisingly enough, with an excellent result. 


MopeE oF ACTION 


The antifoaming action of ethanol vapor has been demonstrated in vitro 
and in animals.’ A similar action is evident in the liquefaction of expectorate 
that was observed in many of the patients reported herein. The low alcohol 
concentrations * and the relatively minor general effects observed in normal 
patients receiving E.O.V. by inhalation indicate that the benefits of this 
therapy are due primarily to its local antifoaming action. In severe pul- 
monary edema one can expect that absorption of inspired vapor will be re- 
duced to even lower levels, other factors being equal. This view is also 
supported by the fact that much higher blood levels are required for a bene- 
ficial effect in animals with experimental pulmonary edema when alcohol is 
given intravenously than when it is given by inhalation. 

Nevertheless, the importance of such factors as moderate peripheral vaso- 
dilatation and mild central sedation, as seen within the first half-hour of 
therapy in several of our patients, cannot be completely discounted. The 
successful use of E.O.V. in a case of bronchial asthma (where foam is not a 
significant factor) and the disappearance of wheezes associated with the 
other signs common in A.P.E. rouse speculation as to a possible direct or 
indirect relaxing effect on the tracheobronchial tree, in addition to the other 
factors mentioned. 

CoMMENT 


In general, severe attacks respond most dramatically and those of shorter 
duration recover more promptly as a result of E.O.V. therapy. Usually, 


* Serum alcohol concentration less than 10 mg. per cent in two normal adults after 30 
minutes of inhalation from standard gas anesthesia apparatus with 95 per cent ethanol in 
vaporizer ; 19 mg. per cent in a normal adult after 30 minutes of 95 per cent E.O.V. admin- 
istered by nasal catheter. (Most conservative limit for safe operation of motor vehicles is 


50 mg. per cent.®) 
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subjective relief precedes objective improvement. Frequently the patient 
feels that recovery is complete while some rales may still be heard in his chest. 

No contraindication to the use of E.O.V. was found in this large hetero- 
geneous group of patients with diverse underlying disease. A.P.E. resulting 
from exposure to irritating gases presents a special problem not represented 
in this series, and therefore, we must reserve judgment relative to toleration 
of E.O.V. in this condition. 

It has been shown in patients under treatment with tetraethylthiuram 
disulfide (TETD) that the maximal safe concentration of alcohol by in- 
halation is less than one third that tolerated by other individuals.* Blood 
concentration of 20 to 30 mg. per cent can result in severe reactions in these 
persons. Since prolonged E.O.V. therapy may induce blood levels‘of this 
order, pretreatment with TETD contraindicates the use of E.O.V. 

The smarting of the nasopharynx that sometimes occurs when E.O.V. 
is initiated does not persist for more than 5 to 10 minutes, at which time 
a local anesthetic effect is probably established. Such irritation may be 
avoided or minimized by starting the oxygen flow gradually, as outlined 
above. In the patient who is very uncodperative, preliminary sedation may 
be used, although this was unnecessary in the 45 patients reported. 

The same safety precautions as are customary with simple oxygen should 
be taken when E.O.V. is being administered. 


SUMMARY AND CONCLUSIONS 


The results of ethyl alcohol-oxygen therapy by inhalation in clinical cases 
of pulmonary edema are reported. This therapy was based on previous 
experimental and clinical studies indicating the beneficial action of an anti- 
foaming agent directly acting within the tracheobronchial tree. 

Three methods of administration were studied but only two were con- 
sidered satisfactory. That employing a nasal catheter and 95 per cent 
alcohol is the most suitable for conscious patients and was used in 36 attacks. 
That employing a mask and 30 to 40 per cent alcohol is more convenient in 
unconscious patients and was used in the others. Details of technic are 
given. 

Ethyl alcohol by inhalation was used in 50 attacks presented by 45 
patients. Forty attacks were acute, 10 subacute. Selection of cases and 
evaluation of results are discussed. 

Ethyl alcohol vapor and oxygen by inhalation were used exclusively 
in 14 attacks. An excellent result, frequently with dramatic improvement, 
was noted in 12 (85 per cent). Maximal benefit usually occurred within an 
hour. 

Ethyl alcohol-oxygen vapor was used after failure of conventional therapy 
in 23 attacks (13 very severe, nine severe, one moderate). Objective im- 
provement occurred in 15 (promptly in 12 of them). Six other attacks 
responded similarly, but a waning effect of previous therapy could not be 
altogether discounted. 
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Over-all mortality in cases with acute pulmonary edema was 7 deaths 
among 35 patients with 40 attacks, 5 of whom were clinically relieved of 
the edema well before death. 

Subacute or protracted pulmonary edema is defined. Ten cases present- 
ing this clinical picture were treated. Improvement was good in three, 
moderate in two, and minimal in two, while the other three failed to improve. 
Six of these patients died subsequently because of the underlying condition. 

Toleration of this new method of therapy was found excellent in 47 out 
of 50 attacks. Bronchoscopy failed to reveal untoward local changes in 
one case. In control subjects, minimal absorption of alcohol was revealed 
by blood determination. Contraindications are discussed. 

Ethyl alcohol by inhalation has been considered the method of choice in 
patients with shock (including coronary patients), in central nervous system ; 
lesions, and in pregnancy. Since it can be used in conjunction with other 
measures and frequently succeeds where other procedures fail, this method 
should be given an extensive trial in all cases of acute pulmonary edema and 
in selected cases of subacute pulmonary edema. 
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LIFE STRESS, EMOTIONS AND PAINFUL STIFF 
SHOULDER * 


By Tuomas H. Lorenz, M.D., and Marc J. Musser, M.D., F.A.C.P., 
Madison, Wisconsin 


INTRODUCTION 


THE common complaint of pain and stiffness in the shoulder or adjacent 
bodily structures often presents a complex diagnostic and therapeutic prob- 
lem. In the introduction to a symposium devoted to this subject, Young 
made the following comment: “In order to make an accurate diagnosis of 
the various lesions that may cause pain in the arm and shoulder, he (the 
physician) should have some knowledge of orthopedics, neurology, cardi- 
ology, and of diseases of the abdomen, thorax and blood vessels.” ** This 
would imply that with such specialized knowledge the basis for the symptom 
of painful shoulder can be readily established. Unfortunately, such is not 
always the case. Often even the most comprehensive physical and labora- 
tory examination does not reveal the etiology of this syndrome. Meyerding 
and Ivins, for example, were unable to ascertain a causative factor in 72 per 
cent of 150 consecutive cases of stiff, painful shoulder."* Chronic trivial 
trauma or wear and tear are considered by many to be the major cause 
of subacromial bursitis or tenonitis of the musculotendinous cuff of the 
humerus.****** Yet, even here, others have observed that more often than 
not the etiology is obscure.*""*’ In only seven of 41 cases of acute cal- 
cified bursitis reported by Bosworth was there a clear-cut history of trauma.’ 

Recently we have been impressed with the frequency of complaints re- 
ferable to the shoulder region in emotionally ill patients. It is well known 
that the musculoskeletal system often is involved in the somatic expression 
of emotionally conditioned disorders,” and the importance of 
emotions and life stress to tension headache, low backache, generalized mus- 
cular aching (myalgia), tremors and tics is quite well documented and gen- 
erally accepted. The possibility that pain and stiffness in the shoulder area 
might also be emotionally conditioned, and another form of musculoskeletal 
somatization reaction, seemed worthy of investigation. 


MATERIAL AND METHODS 


In 300 medical patients seen in consultation because they had various 
psychosomatic disorders, (1) the frequency of pain and stiffness of the 
shoulder and adjacent bodily structures was determined; (2) the nature of 
these symptoms was investigated by appropriate clinical and laboratory 


* Received for publication March 18, 1952. _ 
From the Department of Medicine, University Hospitals and the University of Wis- 
consin Medical School, Madison, Wisconsin. 
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study, and (3) the relationship between the onset and course of such com- 
plaints and the patient’s emotional disturbance and reactions to life stress 
was evaluated. Each subject in the group had a complete medical history, 
thorough physical examination and indicated laboratory procedures, includ- 
ing hemogram, sedimentation rate, serologic reaction, blood chemistry deter- 
minations, urinalysis and roentgenogram of the chest. 

During psychosomatic consultation a fairly detailed life history was 
obtained, and particular note was made of the relationship between stressful 
life situations, emotional conflicts and fluctuations in the patient's state of 
health, both past and present. In addition, each was appraised psychologi- 
cally, so that an impression of his basic personality traits, emotional stability, 
degree of maturity and general level of life adjustment could be formulated. 

In the instances in which complaints referable to the shoulder region were 
not spontaneous, the patients were questioned directly regarding the presence 
of such symptoms. If denied, no further effort was made to establish their 
occurrence. In all cases presenting shoulder complaints, possible “organic” 
causes were investigated by obtaining indicated studies such as roentgeno- 
grams of the shoulder, cervical and dorsal spine, spinal fluid examination, 
oil myelography, and electrocardiogram. In addition, many of the patients 
were seen in consultation by specialists in orthopedics, neurology, neuro- 
surgery or physical medicine. 

RESULTS 

1. Incidence, Sex and Age: Sixty patients, representing 20 per cent of 
the total number examined, complained of pain and stiffness in the shoulder 
region. Thirty-six were females and 24 were males. The age ranged from 
25 to 55 years, with the largest number in the fourth decade. 

2. Chief Complaint: Approximately two thirds of the 60 patients pre- 
sented a chief complaint of “pain in the chest,” “pain in the shoulder” or 
“pain in the neck.” When pain in the chest predominated, accompanying 
pain or aching and stiffness in the shoulder and arm were usually present. 
In the remainder the presenting symptom was “nervousness,” “headache,” 
“fatigue,” “muscle aching” or “rheumatism,” but discomfort and disability 
referable to the shoulder region were prominent among the secondary com- 
plaints. The majority had experienced shoulder symptoms for two or three 
years, a few had had them for only three or four weeks, and five had had 
them for as long as five or more years. 

3. System Review and Secondary Symptoms: Systemic review revealed 
the presence of a rather stereotyped pattern of symptoms. Although few 
had all of the following, the majority had most of them: (1) “headache,” 
usually of the muscle tension variety but occasionally migrainous in type; 
(2) chronic “nose trouble’’-—vasomotor rhinitis, allergic rhinitis, frequent 
“colds,” etc.; (3) “nervousness,” defined by anxiety, tenseness, restlessness, 
irritability, insomnia, etc.; (4) “weakness”—easy fatigue, morning asthenia ; 
(5) “dizzy spells”; (6) “stomach trouble,” as manifested by flatulence, 
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pyrosis, postprandial abdominal discomfort, morning anorexia or nausea, 
and constipation (five patients had a past history of peptic ulcer); (7) 
“heart trouble,” as evidenced by exertional dyspnea, palpitation, tachycardia 
or angina-like pain, and (8) muscular discomfort, such as migratory aching, 
recurrent nocturnal cramps or “restless legs.” 

Without exception, one or more of these groups of symptoms preceded 
the development of shoulder complaints by a period of from several months 
to several years. Their nature suggested the presence of quite long-standing 
emotional difficulties in these patients.”’ 

4. Physical and Laboratory Examinations: The general physical findings 
in the group were quite unremarkable. All of them were tense and prone 
to over-react to physical stimuli. Generalized skeletal muscle hypertonus 
was prominent. Signs of autonomic instability, such as cold and clammy 
hands and feet, excessive sweating, dilated pupils and sinus arrhythmia, were 
noted frequently. Hyperventilation was common and in some instances 
was associated with aggravation of symptoms. A few had mild essential 
hypertension. 

The left shoulder was involved in 34 patients, the right in 16, and both 
in 10. In the affected shoulder, when the arm was internally rotated and 
flexed behind the back, palpation over the greater tubercle of the humerus 
(in the region of the supraspinatus tendon and subacromial bursa) produced 
marked discomfort and frequently exquisite pain. Likewise, palpation of 
the adjacent pectoralis muscles was painful. The site of maximal pectoral 
tenderness very often corresponded to the location of the patient’s thoracic 
pain. To a lesser extent, tenderness of the upper portion of the trapezius 
and the latissimus dorsi muscles was noted. Quite often, there was some 
degree of limitation of motion at the shoulder, especially in abduction and 
internal rotation. There was a tendency on the part of most patients to 
“protect” the painful shoulder by elevating the shoulder girdle on the affected 
side and by holding the arm close to the chest. This physical attitude re- 
sulted in relative disuse of the extremity and probably contributed to con- 
tracture of shoulder musculature. Occasionally, crepitation within the 
shoulder joint was demonstrated on passive motion of the arm. 

The physical findings referable to the shoulder were, in the majority of 
patients, compatible with a diagnosis of subacromial bursitis, tenonitis of 
the musculotendinous cuff of the humerus, or contracted shoulder. In the 
absence of more definitive diagnostic criteria, an impression of “painful stiff 
shoulder” or “tension shoulder syndrome” was made. 

With the exception of five patients, in whom calcification in the supra- 
spinatus tendon or subacromial bursa was demonstrated, roentgenograms of 
the shoulder were normal. In a few cases, mild decalcification of the bones 
forming the shoulder and some evidence of soft tissue contracture were noted. 
The electrocardiograms were normal except in one instance, where changes 
were present which suggested early coronary insufficiency. All other labora- 
tory studies were noncontributory. 
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5. Relationship of Symptoms to Life Stress: With few exceptions, pain 
and stiffness in the shoulder or adjacent bodily structures occurred in a 
setting which was emotionally stressful for the patients. These coincident 
environmental or interpersonal situations seemed neither unique nor specific, 
yet within the group they tended to be quite similar. 

Circumstances resulting in an increase in responsibility beyond the 
patient’s emotional limitations frequently preceded the onset of symptoms. 
In some instances this resulted from the unexpected loss of a strong support- 
ing figure or the death of a marital partner. In others it was brought about 
by the assumption of additional duties and activities which eventually proved 
to be difficult and unpleasant. Characteristically, these patients were unable 
to reorganize their daily routines successfully or alter their work patterns 
to accommodate their increased burdens. Support and assistance were 
not available. In spite of this, they sought to “carry on” in a deter- 
mined and sometimes desperate manner in an effort to attain their estab- 
lished goals. When they found themselves unable to accomplish their ob- 
jectives satisfactorily or to resolve their problems effectively, there was 
progressive increase in their psychomotor activity. Soon thereafter, pain 
and stiffness in the shoulder region appeared. In some, these symptoms 
served as a legitimate excuse for giving up. More often, the patient dog- 
gedly persisted in his efforts in spite of growing anxiety over health and 
physical adequacy. Such hypochondriacal fears were particularly common 
in patients whose stressful life situations involved the cardiac death of a 
relative, marital partner or close associate. Here the appearance of pain 
in the left chest, usually associated with activity, and accompanied by pain 
in the shoulder and arm, had ominous cardiac implications. With the 
addition of dyspnea, palpitation, weakness and easy fatigue, anxiety and 
fear of sudden death increased. At this stage, iatrogenic factors frequently 
crystallized the patient's conviction of the presence of heart disease. 

Twelve subjects attributed their shoulder symptoms to some specific 
physical effort or injury. Objectively, the amount of trauma seemed trivial, 
and it was difficult even for the patient to accept it as the sole cause of his 
disability. When careful inquiry was made into all of the circumstances 
attending the “injury,” it became obvious that the setting in which it oc- 
curred was an emotionally stressful one. Seldom, however, had the emo- 
tional factors spontaneously been recognized as being related in any way to 
the trauma and development of symptoms. 

In general, the course of a patient’s shoulder discomfort and disability 
roughly paralleled his day-to-day emotional reactions. When he was per- 
mitted to “let down,” was relieved of responsibilities, or was pleasantly 
diverted for a while, he improved symptomatically. When he was particu- 
larly frustrated or faced with an unusually unpleasant problem, he became 
more uncomfortable. Pleasant and recreational activities commonly were 
accomplished with much more ease than unpleasant and monotonous duties, 
even though they required equal or greater expenditure of physical energy. 
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6. Personality Pattern and Attitude: Although no uniformity in environ- 
mental situation or specific type of life stress was found to be related to the 
occurrence of symptoms in this group, their attitudes toward their life situa- 
tions and the manner in which they reacted to them were remarkably similar. 
Likewise, they had a number uf personality traits in common. Basically, 
they were (1) aggressive-dependent, (2) obsessive-compulsive, (3) “hyper- 
kinetic,” and (4) resentful. The combination of these characteristics seemed 
to be of fundamental importance to the rather stereotyped attitude and pat- 
tern of bodily response manifested by these patients under stressful circum- 
stances. 

With few exceptions, these individuals considered themselves as quite 
independent, self-sufficient and energetic “doers.””. The vast majority were 
serious, restrained, overly conscientious, and unusually rigid in their con- 
victions and pattern of living. Beneath this fagade their inherent insecurity 
and dependence were reflected in the excessive worry, anxiety and tension 
which appeared when their perfectionistic standards could not be maintained. 
Most of them were easily annoyed and impatient. They undertook their 
responsibilities with unusual aggressiveness and determination and permitted 
themselves few diversions as long as a task remained to be finished. Grad- 
ually, in the face of what seemed excessive odds, determination gave way to 
growing feelings of frustration, discouragement and futility, particularly 
when strong emotional support and continual reassurance from others, which 
they needed to help them persevere in their efforts to succeed, were not 
forthcoming. 

A measure of the abundant aggression shown by these individuals found 
an outlet in their performance of work and expenditure of physical energy. 
The remainder was expressed by deep-seated feelings of resentment. They 
were unable, or unwilling because of their standards, to express openly and 
directly hostile-aggressive feelings, and they continually “had to struggle” 
to control or restrain such impulses. Overburdened with unpleasant re- 
sponsibilities, they felt themselves the victims of circumstances beyond their 
control and certainly not of their choosing. The very existence of the situa- 
tion was resented intensely, just as were the various factors which seemed 
to conspire to produce it. Yet to them there was no solution but to 
“shoulder the burden and carry on.” 


Case Reports 


Case 1. A 33 year old widow. 

Chief Complaint: “Pain in the joints and shoulders.” 

Two years prior to hospitalization, while caring for her husband who was dying 
of cancer, the patient became aware of increasing ease of fatigue and aching in the 
muscles of the extremities and occasionally in the joints. Following his death, which 
left her with a 14 year old son and a variety store to manage, her pain localized in 
the back of the neck and shoulders. It was made worse by elevation of the arms. 
Movement of this type was also associated with a “shocklike” sensation radiating into 
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the fingers. At times she was aware of a “clicking” in the shoulder joints with 
movement. Various types of medication had been ineffective. 

By systems, the patient complained of weakness, marked fatigue upon arising 
in the morning, frequent occipital and vertical headaches, shortness of breath with 
excitement, menstrual irreguiarity and severe insomnia. 

Upon examination the patient appeared worn, tired and very tense. No signifi- 
cant abnormalities other than those relating to the shoulders were present. The 
blood pressure was 114/70 mm. of Hg. Motion at both shoulders, particularly ab- 
duction and internal rotation, was somewhat limited, particularly on the left. The 
pectoralis muscles were tender and hypertonic. Palpation over the region of the 
tendon of the supraspinatus muscle and subacromial bursa caused severe pain. 

Routine laboratory studies were normal, as was the electrocardiogram. Roent- 
genogram of the shoulders demonstrated a calcareous density in the region of the 
subacromial bursa or supraspinatus tendon on the left, as well as bilateral soft tissue 
contractures. 

The patient had always been a perfectionistic, obsessive-compulsive person who 
had struggled to maintain high standards which she would not compromise. She 
had been deeply attached to and very dependent upon her husband, whose death she 
had never accepted. She was reluctant to consider herself as a “widow,” and ex- 
pressed much criticism of such people as a group. She stated that she was com- 
pletely “numb” after her husband's death and that she could not and would not allow 
herself to cry. She prided herself in her ability to “fight worry” and to control 
herself emotionally. She had dedicated herself to hard work to “forget the death 
of my husband.” In continuing the operation of the store she had been required to 
handle considerable stock, some of which was heavy. The business had not gone 
well. In addition, she had found the needs of her home and the growing demands 
of her son very trying. She had felt an increasing sense of futility in the fulfillment 
of her responsibilities and had become more and more bitter over the unfortunate 
events in her life. 

Case 2. A 43 year old married male. 

Chief Complaint: “Pain in joints.” 

In 1947, while on strike, the patient had noted an  -hing pain in the right thigh, 
followed in one week by pain and stiffness in the right shoulder. These symptoms 
gradually subsided, but two months later similar disability in the left shoulder ap- 
peared and was soon followed by exacerbation of the symptoms on the right. Use of 
the right upper extremity became difficult and on frequent occasions there was aching 
in the joints of the fingers. Various types of therapy failed to provide relief. Re- 
current migratory chest pains which increased with deep breathing appeared. All 
symptoms were relieved by alcohol and aggravated by excitement and fatigue. 

By systems the patient complained of blurred vision, tightness in the back of 
the neck, nervousness, irritability and insomnia. A peptic ulcer had been diagnosed 
10 years before. 

Upon examination the patient appeared to be in good general health. He was 
very apprehensive and excessively tense. The hands and feet were cold and clammy. 
No arthritic changes were present. There was, however, considerable tenderness of 
skeletal muscles. Motion at the right shoulder, particularly abduction and internal 
rotation, was limited, and there was tenderness of the right trapezius and pectoralis 
muscles. Palpation over the region of the tendon of the supraspinatus muscle and 
subacromial bursa was exquisitely painful. The remainder of the physical examina- 
tion was entirely normal. 

Routine laboratory studies, electrocardiogram and roentgenograms of the 
shoulders were normal. 

The patient was found to be an insecure, hard-working and easily dissatisfied 
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person. He characterized himself as one “who could never leave a task undone,” 
and in the face of obstacles which interfered with his accomplishment of an objective 
he became irritated and angry. During the above noted strike, which lasted five 
months, he became disgruntled with his trade union, but since he had already alienated 
himself with management he felt himself trapped in a situation over which he had 
no control. He was convinced his employers were “out to get him,” and he con- 
sidered every irregularity in his assignments as an indication of this. A similar 
paranoid trend was reflected in many of his interpersonal relationships. He expressed 
deep resentment toward the treatment he had received. His attitude toward his life 
situation was one of hostility and aggressiveness which he struggled to restrain. He 
continually had a “chip on his shoulder.” 

Case 3. A 42 year old widow. 

Chief Complaint : “Pain in the chest.” 

Approximately 18 months before hospitalization the patient had noted the onset 
of weakness and an aching pain in the left side of the chest, aggravated by deep breath- 
ing. Shortly thereafter she suffered an episode of severe, sharp pain in the left chest 
which lasted for approximately one hour. This recurred two days later. As it sub- 
sided there was residual pain and stiffness in the left arm, which increased with 
movement. This had persisted to the time of admission. 

For many years the patient had suffered from frequent frontal headaches, oc- 
casionally accompanied by vomiting, recurrent dizziness, frequent colds, constipation, 
flatulence, pyrosis, multiple food idiosyncrasies, and recurrent vague abdominal pain. 
She felt she was very susceptible to upper respiratory infections. Her present illness 
had been accompanied by severe weakness, excessive morning fatigue, nervousness 
and insomnia. 

The patient’s husband had died of a cerebral vascular accident five years before, 
leaving her with the total responsibility for rearing their three children. One sister 
suffered from severe heart disease. 

Upon examination the patient appeared to be in good general health. There 
was moderate seborrheic dermatitis. The blood pressure was 110/70 mm. of Hg. 
Passive movements of the left arm at the shoulder caused pain. There was tenderness 
and some mild contracture of the left pectoralis muscle. Voluntary hyperventilation 
was accompanied by thoracic pain, dizziness, trembling and weakness. 

The patient was an insecure, rather dependent and emotionally unstable person. 
She had reacted with prolonged vomiting during her three pregnancies and had been 
slow in regaining her strength after each delivery. Over the years her recurrent 
gastrointestinal symptoms and headaches had fluctuated with the severity of the stress 
of her life situations. Six years prior to hospitalization her husband's poor health 
and inability to provide for the family had made it necessary for her to obtain work in 
a factory. Shortly thereafter, recurrent attacks of dizziness and weakness appeared. 
Following the death of her husband several months later she suffered a reactive de- 
pression of moderate severity. She then maintained a reasonably good life adjust- 
ment until her eldest daughter, whom she had hoped would soon be able to go to work 
and assume some of the responsibility for supporting the family, ran away from home. 
The patient reacted to this with considerable resentment and depression, yet she 
“struggled to carry on.” It was in this setting that her chest and shoulder symptoms 
appeared. 

Case 4. A 41 year old married male. 

Chief Complaint : “Chest pains.” 

The patient stated that he had not been well for approximately 10 years. Initially, 
and coincident with an increase in occupational stress, he had developed a “nervous 
stomach” characterized by flatulence, recurrent nausea, occasional vomiting, colicky 
abdominal pain and intermittent bouts of diarrhea. In addition, he experienced easy 


: 
a 
= 
4 
4 
i 


LIFE STRESS, EMOTIONS AND PAINFUL STIFF SHOULDER 1239 


fatigue and became more irritable. During approximately 18 months of military 
service his symptoms grew more severe. He became “very nervous” and easily 
annoyed. Shortly after his discharge, an older brother had a “heart attack” and 
died. One month later the veteran began to experience recurrent sharp, “shocklike,” 
migratory pains in the chest. These occurred approximately twice weekly and at 
any time of the day or night without relationship to activity. Ease of fatigue had 
become more marked. He also experienced listlessness, morning asthenia and rather 
frequent spells of sweating, flushing, tremulousness and dryness of the mouth. A 
frontal headache was commonly present on arising in the morning. Dizziness oc- 
curred with exertion. The patient stated that he could “belch for hours at a time 
when doing heavy work.” 

Upon examination the patient appeared to be in good health. The hands and 
feet were cold and clammy. Axillary sweating was excessive. He swallowed air 
frequently. The blood pressure was 130/80 mm. of Hg. The pectoralis muscles 
were very tender and hypertonic. Palpation in the region of the left subacromial 
bursa caused severe pain. 

Routine laboratory studies were normal. Electrocardiographic changes were 
those of vasomotor instability. A roentgenogram of the shoulders was negative. 

The patient was a very tense, hyperactive and aggressive-dependent person. He 
complained bitterly about his many responsibilities and the excessive work he was 
required to do. On the job his foreman had been a continual source of annoyance 
to him. He stated that “when I’m around him it is all I can do to keep from blowing 
my stack.” He worried over his inability to provide adequately for his family, and 
stated: “No matter how hard I work I can’t make both ends meet.” In earlier years 
he had relied heavily upon his brother for encouragement and assistance. The 
brother's death had been a “shock” to the patient from which he had “never recovered.” 
He had come to feel that he too suffered from heart disease, and that because he was 
unable to restrict his physical activities he would eventually die as his brother had. 
He saw no solution to his problems and felt helpless in the face of them. 

Case 5. A 37 year old married female. 

Chief Complaint : “Pain in the chest.” 

Five months prior to admission this patient experienced the abrupt onset of left 
thoracic pain, dyspnea, palpitation, weakness, dizziness and “numb aching” of the left 
arm and hand. These symptoms first appeared while she was sitting at home a few 
hours after helping her husband push their stalled car. The local physician suspected 
“angina,” but the patient was not hospitalized with this diagnosis until after a second 
“attack” the following day. 

Physical examination at that time was not remarkable. Repeated electrocardio- 
grams were within normal limits. She promptly improved. Approximately one week 
later, while still hospitalized, she developed typical symptoms and signs of thrombo- 
phlebitis in the left calf. The sedimentation rate was 42 mm./hour. After six days 
of anticoagulant therapy there was complete remission of symptoms, and the patient 
was discharged. 

There was, however, a prompt recurrence of “cardiac” complaints, and the patient 
was referred to the University Hospitals with a primary diagnosis of “coronary in- 
sufficiency.” An additional consideration was recurrent hyperthyroidism, since the 
patient had had thyrotoxicosis proved, and then treated, by I'*' three years previously, 
shortly after her first and only pregnancy. The possibility of cardiac neurosis was 
mentioned. 

System review revealed the presence of occipital headaches, “neckache,” frequent 
choking sensations, chronic constipation, gaseousness, intolerance to fried and fatty 
foods, “nervousness” and low backache. 

On examination the patient appeared healthy. She was somewhat obese and ob- 


1240 THOMAS H. LORENZ AND MARC J. MUSSER 


viously excessively tense. Her hands and feet were cool and damp. The deep re- 
flexes were hyperactive. The blood pressure was 120/70 mm. of Hg. Cardiac ex- 
amination was normal. There was marked tenderness on firm palpation over the 
tendon of the supraspinatus muscle in the region of the subacromial bursa. The 
trapezius and pectoral muscles on the left were tense and tender. Point pressure on 
the left pectoral muscle in the region of the patient’s “heart pain” produced marked 
pain similar to that experienced during her “heart attacks.” Hyperventilation for 
less than two minutes reproduced many of the other “attack” symptoms, including 
numbness and aching in the left arm. 

Routine laboratory studies were normal, as were the serum cholesterol, basal 
metabolic rate and electrocardiogram. A roentgenogram of the left shoulder was 
negative. 

The patient recognized that she had “always been nervous,” rather “hot tempered,” 
“easily hurt” and quite perfectionistic. She was also aware of the réle of emotions 
in her long standing gastrointestinal symptoms. Her pregnancy three years before 
was unplanned and unwanted. The patient had mixed feelings about her growing 
son. He was a frequent source of anxiety and annoyance, especially in relation to 
his “nervous” overactivity and “demanding nature.” The patient was constantly 
fearful lest some harm or fatal illness befall the boy, and she tended to overprotect 
and “pamper” him. Her husband had grown progressively demanding yet negligent 
in his “husbandly” duties, which was intensely resented but never directly expressed 
by the patient. Under these circumstances the patient had turned more and more to 
her overly sympathetic parents for solace and advice. Eight months prior to the 
patient's present illness her father had had a “heart attack” while visiting her and 
had subsequently died. The patient’ mother had a “coronary thrombosis” two 
months thereafter. It was a few days after visiting her mother and while preparing 
to go on a vacation trip by car with her family that the patient’s first “attack” oc- 
curred. She admitted being reluctant to leave her mother before she was entirely 
well and recalled having a premonition that “something terrible was going to happen” 
if she did 


Discussion 


The data derived from this study lend support to the initial consideration, 
that pain and stiffness in the shoulder area may be emotionally conditioned 
and another form of musculoskeletal somatization reaction. 

It is recognized that the 300 patients who provided the basis for this 
study were a select group and thus not necessarily representative of the 
patient population in general. It does not follow, however, that this detracts 
from the importance and significance of the recorded observations. The 
recognition that pectoral girdle symptoms are of frequent occurrence in 
patients suffering from emotional disorders, and the realization that this 
bodily reaction pattern may have a particularly dire meaning to these in- 
dividuals, have obvious diagnostic and therapeutic value. Furthermore, 
these observations may be relevant to that large percentage of patients having 
painful stiff shoulder or subacromial bursitis hitherto classified as being of 
“obscure etiology.”” Emotional and situational factors are not revealed by 
even the most careful physical and laboratory examinations. The inability 
of earlier investigators to establish a clear-cut and comprehensive etiology 
for this syndrome in many patients may be a consequence of the limitations 
imposed by their methods of evaluation. It would seem prudent for future 
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studies to be so conducted as to permit evaluation of psychic as well as 
somatic factors in the pathogenesis of painful stiff shoulder. 

The consistency with which a stereotyped pattern of secondary symptoms 
occurred in these patients with shoulder complaints suggests that this may 
be used as a diagnostic aid. In the patient not obviously emotionally dis- 
turbed who complains primarily of pain and stiffness in the shoulder area, 
the presence of this pattern of secondary symptoms may serve as a clue to 
the clinician that further evaluation of emotional factors is indicated, par- 
ticularly if subsequent physical and laboratory examinations are not re- 
vealing. 

It is noteworthy in this regard that demonstration of aberrant calcifica- 
tion in roentgenograms of the shoulder seemed to have no bearing on the 
severity of symptoms, physical findings or degree of disability in this group 
of patients. Nor did the presence of such “organic” disease in the tissues 
serve as a differential point against the significant role played by emotions 
and life stress in the pathogenesis of painful stiff shoulder. 

The importance of sustained excessive muscle tension associated with 
chronic emotional disturbances in the production of somatic symptoms has 
been shown experimentally. Anxious individuals with pain in the head and 
neck or backache have increased electromyographic potentials in the skeletal 
muscles of the involved area.**® Malmo and co-workers found that emo- 
tional stress was accompanied by increased muscular tension in the site to 
which symptoms were referred.** Jacobson has written extensively con- 
cerning the importance of ‘neuromuscular hypertension” in various psycho- 
neurotic states.** 

Within skeletal muscle, tone is maintained by the alternating contraction 
and relaxation of different groups of muscle fibers in relays." This is ef- 
fected by a continuous flow of asynchronous nerve impulses from reflex 
centers in the spinal cord to the various motor units comprising the muscle. 
Impulses arising in cerebellar, brain stem and cortical centers are capable of 
profoundly altering the degree of tonus. Upon the institution of voluntary 
muscular effort, the existing tonus pattern must be overcome and the in- 
creasing flow of impulses to the motor units synchronized. Stetson and 
Bouman have shown that the effectiveness of muscle contraction depends not 
only upon the number of functioning motor units and increased frequency 
of impulses, but also upon the extent to which the nerve impulses are syn- 
chronized.* 

The patients in this study who had pain and stiffness in the shoulder area 
were uniformly rigid, insecure, resentful and hyperkinetic. In addition, they 
exhibited a characteristic pattern of dealing with stressful life situations in 
which they vigorously and relentlessly attacked their problems despite what 
seemed to them to be insurmountable difficulties. Psychologically, these 
individuals were engaged in a continual struggle between their dependent 
needs and restrained resentment on the one hand, and their aggressive drives 
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on the other. Physically, in a somewhat analogous manner, their excessive 
muscle tension seemed to act as a resistance which had to be overcome by 
voluntary neuromuscular effort before it could become effective. With 
maintenance of this reaction pattern, somatic symptoms eventually resulted. 
Conceivably, the finely co6rdinated neuromuscular mechanism outlined above 
is disrupted under these circumstances, with eventual impairment of mus- 
cular efficiency and greater liability of muscles and associated tissues to 
injury. 

The shoulder joint has been described as an especially vulnerable anatomic 
structure, poorly suited for the demands made upon it.’ Moreover, the 
upper extremity is a highly specialized appendage and the major means of 
carrying into action the aggressive drives of the individual in his constant 
struggle for survival. These factors might add to the vulnerability of the 
shoulder. 

In the group of patients studied there was no indication that they actually 
performed any greater amount of work or were more active with their 
upper extremities than other individuals. The efforts they did make, how- 
ever, were carried out in the presence of sustained increased muscle tension. 
Furthermore, none of them suffered injury of any magnitude, yet shoulder 
symptoms developed. This suggests that in the presence of excessive mus- 
cular tension, whether it is secondary to emotional stress or to some other 
cause, the trivial trauma of daily muscular activity is sufficient to produce 
injury and resulting symptoms. Under such circumstances, the determining 
factor in production of symptoms would be the presence of increased muscular 
tension and the resistance it imposes to voluntary muscle activity. The 
protracted coexistence of these opposing forces, plus the vulnerability of the 
shoulder joint, might explain why this structure is so frequently the site of 
this type of musculoskeletal disability. 

As noted, the majority of patients in this study had thoracic pain as their 
chief complaint. Probably for this reason most of them originally had been 
considered by their family physician to be suffering from heart trouble or, 
in the absence of demonstrable cardiac abnormality, from a cardiac neurosis. 
When it was demonstrated to these patients that the local source of their 
precordial discomfort was the musculature outside of the thorax they were 
provided with reassuring and convincing evidence that the heart per se was 
not responsible for their symptoms and disability. This established a sound 
basis for pursuing further their underlying emotional and situational prob- 
lems and the institution of psychotherapy. 

In this series psychotherapy was added to the medical, orthopedic and 
physiotherapeutic measures ordinarily used in the treatment of painful stiff 
shoulder. Thus far the results have been encouraging. A detailed report 
dealing with such “combined” therapy will be made when sufficient time has 
elapsed to permit critical evaluation. 

The observations reported in this study would seem to have quite wide 
application to the problem of painful stiff shoulder in general. Some of the 
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complexities of diagnosis and therapy in relation to this syndrome may now 
be more understandable and amenable to resolution. It is felt that the 
psychosomatic approach should be added to the other fields of specialized 
knowledge considered necessary for the proper evaluation and treatment of 
patients having pain and stiffness in the shoulder region. 


SUMMARY AND CONCLUSIONS 


1. Pain and stiffness in the shoulder or adjacent bodily structures were 
found to occur in 20 per cent of 300 medical patients seen in psychosomatic 
consultation. 

2. The onset and course of shoulder symptoms in these patients were 
intimately related to certain of their emotional reactions and stressful life 
situations. 

3. Note was made of the importance of these observations to that large 
percentage of patients having painful stiff shoulder or subacromial bursitis 
hitherto classified as being of “obscure etiology.” 

4. Illustrative case summaries were presented. 

5. The mechanism whereby emotional stress may contribute to sustained 
increase in muscle tension and the relevance of this bodily reaction to the 
pathogenesis of painful stiff shoulder were discussed. 

6. It was suggested that the psychosomatic approach be added to the 
other fields of specialized knowledge considered necessary for the proper 
evaluation and treatment of patients having pain and stiffness in the shoulder 
region. 
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CASE REPORTS 


ACUTE DIVERTICULITIS OF THE CECUM * 
By Joun A. Dr Fiore, M.D., New York, N. Y. 


Acute diverticulitis of the cecum is a relatively rare condition in the experi- 
ence of the average general surgeon. Ochsner and Bargen ' reviewed 151 cases 
of uncomplicated diverticulosis of the colon and found that in about 2 per cent of 
the cases the diverticula occurred in the right half of the colon. The incidence of 
acute inflammation in the cecal diverticula is certainly extremely low. The 
average age incidence of such cases is approximately 39 years,’ occurring about 
equally in both sexes. In one third of all cases, a history of previous attacks of 
right lower quadrant pain can be elicited. 

Since the clinical picture is quite acute and indistinguishable from acute ap- 
pendicitis, almost all cases go to surgery with a preoperative diagnosis of acute 
appendicitis. This was the clinical impression preoperatively in the case to be 
presented. 


Case Report 


A 37 year old female was seen on August 21, 1950, because of severe right lower 
quadrant pain with anorexia and no nausea or vomiting. She admitted to having 
had pain in the upper abdomen for the previous two days, constant and moderately 
severe and aggravated by walking. 

Past history (revealed postoperatively) indicated similar recurring episodes of 
milder degree. 

Physical examination revealed an acutely ill white female doubled up in pain. 
Temperature was 100.6° F., rectally; pulse, 90. There was muscle spasm in the right 
lower quadrant, with deep tenderness and rebound pain. There was tenderness on 
rectal examination. White blood cells, 13,400; polymorphonuclears, 82; lymphocytes, 
11; monocytes, 7; urinalysis, normal. The preoperative diagnosis was acute appendi- 
citis. 

At operation the appendix appeared normal; however, an appendectomy was per- 
formed. Two centimeters from the base of the appendix a mass measuring about 
6 by 3 by 2 cm. was palpable in the cecum. It was debated whether to biopsy the 
lesion because of the possibility of its being an inflammatory granulomatous mass but 
this was not done. The pelvic organs were negative except for adhesions from the 
right Fallopian tube to the cecum medial to the base of the appendix where the mass 
was felt. The patient made an uneventful recovery. 

Postoperatively a barium enema was unsuccessfully attempted. On October 4 a 
repeat barium enema revealed diverticula throughout the transverse and ascending 
colon and at the tip of the cecum (figure 1). 

The patient remained asymptomatic and was placed on a low residue diet. 

When last seen, 16 months postoperatively, there were no complaints. 


* Received for publication February 8, 1952. 
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COMMENT 


Local sequelae following acute diverticulitis of the cecum are: (1) perforation 
with localized or generalized peritonitis; (2) gangrene of the diverticulum; (3) 
abscess formation, usually involving the right portion of the cecum, peritoneum in 
the right lower quadrant and the omentum; (4) multiple adhesions in the area 
of the diverticulum ; (5) enterointestinal fistula, or enterovesical fistula, or entero- 
colic fistula, or others ; (6) retrocecal abscess; (7) extraperitoneal abscess. 

There is a diversity of opinion as to the proper treatment for acute cecal 
diverticulitis. This should be governed by the findings at the time of operation. 


‘g 
if 
4 
“a 
| 
bi 
q 


CASE REPORTS 1247 


A hemicolectomy may be performed in any one of the aforementioned instances. 
Likewise, any suspicious looking granulomatous lesions would indicate a more 
drastic surgical approach, with section of the colon. Ina simple case such as the 
one herein presented, however, where a simple inflammation of the diverticulum 
is found, there is no need for surgical intervention. Medical management with 
proper diet would be the treatment of choice. 
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PRIMARY HYPERPARATHYROIDISM REQUIRING 
PROLONGED POSTOPERATIVE THERAPY * 


By Irwin S. Esxwitn, M.D., Bridgeport, Connecticut 


Primary hyperparathyroidism is an easily diagnosed condition. Because of 
its comparative rarity, however, the possibility of its existence is frequently over- 
looked. The case to be described had her first episode of renal lithiasis at the 
age of 30, and the diagnosis of parathyroid adenoma was not made until the age 
of 62. This duration of symptoms is longer than in any case I have been able 
to find in the literature. Postoperatively, decalcification and hypocalcemia were 
so severe that intensive parenteral therapy was necessary. This, too, was carried 
out for a longer period of time than in any case I have found in the literature. 

It is primarily because of the postoperative therapeutic problem that this case 
is presented. In addition, the long duration and the cardiac findings were 
thought to be of interest. 


Case Report 


A 62 year old female was first seen in my office on April 11, 1950. Her chief 
complaint at that time was palpitation, more or less constant, of 14 months’ duration. 
This was worse after each meal and upon retiring, but she had continual heart con- 
sciousness. In 1926, at the age of 30, she had been admitted to St. Vincent's Hospital, 
Bridgeport, Connecticut, where a left ureteral calculus was removed. In 1938 she 
was admitted to the same hospital for an episode of bronchial pneumonia, and in 1940 
the left kidney was removed because of infection and renal stones. In June, 1947, a 
painful tumor about the size of an egg appeared on the upper medial aspect of the left 
tibia and was removed; the pathologic diagnosis was that of a giant cell sarcoma. At 
this time she first developed mild palpitation. In 1949 she had another admission 
because of anemia, which was treated with blood transfusions. In January, 1950, 
she had still another hospital admission because of weakness, fatigue, numbness and 
tingling of the hands and feet. Sinus tachycardia and frequent extrasystoles were 
noted at that time. The patient received two transfusions and was discharged. When 
seen in my office, she stated that for two years she had had severe pains in the legs, 


* Received for publication January 21, 1952. 
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back and chest. Pain was worse at night. The patient was certain that the pain was 
not articular but rather in shafts of the bones. She stated that she drank tremendous 
amounts of water. She also had polyuria. During the night she had marked heat 
intolerance and perspired profusely. In one year she had lost eight pounds. Although 
she had sought medical help for this pain, she had gained no relief in spite of injec- 
tions of gold, vitamin B,. and other medication. Over a two year period the patient 
had noticed a gradual change in the shape of her fingers, with widening of the distal 
phalanges. Past history revealed, in addition to the hospital admissions mentioned, 
a cholecystectomy 20 years before and a hysterectomy for fibromyoma. Family his- 
tory was noncontributory. 

Physical examination revealed a small, pale, apprehensive female in no acute 
distress. The pulse was 100; blood pressure, 150/100 mm. of Hg; weight, 127 pounds. 
There was slight prognathism present, and there was a peculiar type of enlargement 
of the antero-posterior diameter of the chest, with forward bowing of. the sternum. 
The lung fields were clear. The cardiac apex was visible at the sixth interspace at 
the anterior axillary line. A marked systolic thrill was present over the mitral area 
and a loud systolic murmur at the apex and aorta. The abdomen was essentially 
negative upon examination. There was tenderness on pressure of the bones of the 
extremities. Fluoroscopy revealed a moderately enlarged heart and slight pulmonary 
fibrosis. The aorta was diffusely dilated. It was felt that the diagnosis must lie 
between multiple myeloma and hyperparathyroidism. The patient was re-admitted 
to St. Vincent’s Hospital, where a blood calcium was 12.0 mg.; phosphorus, 6.7 mg., 
and alkaline phosphatase, 22 units. Because of the high phosphorus the laboratory 
work was repeated, showing calcium of 13.9 mg. and 14.0 mg.; phosphorus, 2.5 and 
2.45 mg. A urine Sulkowitch test showed a 3 plus reaction. X-ray films (figure 2) 
revealed marked osteoporosis of all the bones, with pseudocyst formation. On April 
21, 1950, a bone marrow smear was performed. The needle penetrated the sternum 
as if it were cardboard. Examination of the smear revealed normal marrow con- 
stituents. The electrocardiogram revealed sinus tachycardia and a QT interval of 
0.36 second. Because of the history and laboratory findings, which were al! rather 
typical, it was felt that this patient had a parathyroid adenoma. On April 22, 1950, an 
operation was performed by Dr. William Curley, Jr. The lower left parathyroid 
gland consisted of a hard round tumor, almost the size of a walnut, which on biopsy 
was found to be a benign adenoma of the parathyroid gland. The tumor weighed 6 
gm. and measured 3 by 1.5 cm. At operation, three other normal appearing para- 
thyroid glands were identified. The first postoperative day was accompanied by mild 
oliguria, and during the evening the patient developed paresthesias of the fingers and 
mild body twinges, which were relieved by one injection of 10 c.c. of 10 per cent 
calcium gluconate. On April 25, 1950, three days after the operation, it was noticed 
that the thrill, murmur and cardiac hyperactivity had disappeared. The cardiac signs 
were now essentially normal and the QT interval had increased to 0.44 second. On 
April 24, 1950, blood calcium was 7.4 mg.; phosphorus, 2.4, and phosphatase, 44 B.U. 
Non-protein nitrogen was 44 mg. per cent. The patient continued to have mild tetany, 
and on May 1 the serum calcium had fallen to 6.4 mg. The patient left the hospital 
against advice on May 1, 1950. The next night, at home, laryngeal stridor and severe 
twitching of the body appeared. Calcium gluconate was administered and the patient 
was re-admitted to the hospital, at which time a negative Sulkowitch and a calcium 
of 5.6 were reported. Phosphorus had increased to 2.7 mg. The patient was given 
8 gm. of calcium gluconate by mouth and 2 gm. intramuscularly daily. She was dis- 
charged slightly improved on May 13, 1950. She continued to have signs of hypo- 
calcemia and was re-admitted to St. Vincent's Hospital on May 26, 1950, where on 
admission her calcium was 5.7 mg. and her phosphorus, 2.3. It was decided to treat 
her with intravenous infusions of 100 c.c. of 10 per cent calcium gluconate dissolved 
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in a liter of 5 per cent dextrose, as mentioned by Albright.1. She received this daily 
throughout her stay in the hospital, until June 13, 1950. This resulted in marked 
amelioration of the symptoms, and the blood calcium rose to 9.6 mg. At home she 
continued to receive the infusions containing 10 gm. of calcium gluconate two to three 
times weekly. In addition, since it was felt that postoperative hypoparathyroidism 
might be present, AT-10 was administered orally. Regardless of the dose used, the 
patient complained bitterly of bone and joint pain similar to that before the operation. 
The drug was discontinued. In addition, she received 10 gm. of calcium gluconate 
orally, and stilbestrol. An interesting finding was the fact that, in spite of the low 
blood calcium, a Sulkowitch test giving a 2 plus reaction continued. P~rsonal cor- 
respondence with Fuller Albright, M.D.,' elicited his opinion that she had a mild 
pyelonephritis. Large doses of vitamin D were also given without relief. The in- 
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Fic. 1. Graph shows the calcium and phosphorus levels and parenteral therapy required 
postoperatively. In addition, 8 to 10 gm. of calcium gluconate orally were given daily. 


fusions were continued from June 15 to November 8, as the accompanying chart shows 
(figure 1). At the end of this time the patient felt better and had fewer symptoms, 
although the calcium continued to vary between 5.4 and 7.0 mg. per cent. She was 
able gradually to increase her activity, and paresthesias appeared only intermittently. 
During the month of May, 1951, the paresthesias became quite severe, and she re- 
ceived infusions three times weekly for that month. Since then the patient has been 
slowly improving. The last blood calcium determinations were 8.3 and 8.8 mg. per 
cent. The phosphorus was 3.8 mg. The hemoglobin is now 9.5 gm. The patient's 
weight has increased to 150 pounds. She still has occasional paresthesias, but they 
are diminishing. She still has pain in the left tibia. Her symptoms should diminish, 
since it would appear from the x-ray film that the greatest part of the recalcification 


has been accomplished. 
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Discussion 

There are at least three rather interesting features of this case, namely, the 
long duration of the illness, the prominence of the cardiac signs and symptoms, 
and the prolonged therapy necessary to elevate the blood calcium. 

Since renal calculi are frequently the initial sign of this disease, the onset of 
the patient's illness may be set at 1926, when she was 30 years old. Thus, 32 
more years elapsed before the diagnosis was made, during which period she re- 
ceived treatment for anemia, bone cysts and further renal complications. In 
Black’s * series, the mean duration of the disease with bone changes and calculi 
was slightly over 10 years. Burke * mentions a patient whose symptoms lasted for 
10 years, and Lace and Greene's * longest case had had complaints for 13 years. 
In another series ® the duration ranged from 11 to 16 years. 

The cardiac findings were extremely interesting. The patient’s chief com- 
plaint when first seen was severe palpitation. Upon examination of the heart, 
there were a strong apical thrill and a loud apical murmur. It seemed as though 
the hypercalcemia had caused increased cardiac activity. These disappeared 
postoperatively. When the patient received her intravenous calcium too quickly 
she would again experience the same distressing palpitation. 

The most engrossing feature of this case was the intensive therapy required 
postoperatively to restore calcification of the bones and maintain the serum cal- 
cium at a satisfactory level. 

Obviously, because of the long duration of the illness, marked decalcification 
of the skeletal system had occurred. This is clearly shown in figure 2. Follow- 
ing removal of the adenoma, the bones consumed calcium as a man lost on a 
desert consumes water when it is offered to him. Because of what Fuller 
Albright * terms “hungry bones,” large amounts of calcium were administered 
for a long time. Figure 1 shows the intravenous calcium gluconate administered 
weekly. In addition, the patient took orally between 8 and 10 gm. of calcium 
gluconate daily. The end results were quite satisfactory, as can be seen from 
figure 3, and the calcium determinations on the chart. At times, however, we 
felt we were dealing with secondary hypoparathyroidism with tetany, and it was 
only the certainty that three normal glands had been found at operation that 
made me continue therapy. 

The Sulkowitch reagent proved of little aid as an indication of serum calcium 
levels. As has been mentioned, this may have been due to a low grade renal 
infection. This should be borne in mind when this test is used and the kidney 
status evaluated, should the results prove contradictory to the clinical picture. 

The use of A.T.-10 rapidly reproduced her symptoms of bone pain, another 
indication of her severe decalcification existing here and a hint that hypofunction 
of the glands was not the cause of tetany. 


CONCLUSIONS 


A case has been presented of primary hyperparathyroidism with marked 
skeletal decalcification requiring prolonged therapy. It illustrates that osteitis 
fibrosa cystica, when the cause is removed, may result in such rapid and pro- 
longed withdrawal of calcium from the serum that an adequate serum level of this 
substance is almost impossible to maintain. Thus tetany and paresthesias identi- 
cal with those of true hypoparathyroidism may occur. Before concluding that 
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Fic. 2. Films taken on admission to the hospital. Note the mottling of the skull and 
the loss of the inner and outer tables. There are marked osteoporosis and resorption of 
the clavicle and ribs. 
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Fic. 3. Films taken in August, 1952. Note the recalcification of the skull, clavicles and ribs 


this latter syndrome exists, films of the bones should be obtained. If these con- 
tinue to show marked decalcification the probable cause of the tetany is bone 
hunger, and intensive therapy of the type herein described should be carried out 
until recalcification seems adequate. The prolonged treatment with large amounts 
of oral and intravenous calcium has resulted in no harm to the patient. 
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POLYARTERITIS NODOSA CAUSING DEAFNESS IN AN ADULT: 
REPORT OF A CASE WITH SPECIAL REFERENCE TO 
CONCEPTS ABOUT THE DISEASE * 


By New F. McNet, M.D., Los Angeles, California, Meyer Berke, M.D., 
San Pedro, California, and 1. M. Retncotp, M.D., Long Beach, California 


AND EtIoLocic CoNCEPTS 


As early as 1755, Matani* described nodules upon small arteries. Similar 
lesions were again described independently by von Rokitansky * in 1852, but the 
pathologic findings were not definitely related to the clinical picture until 1866, 
when Kussmaul and Maier,’ unaware of the work of Matani and von Rokitansky, 
described a protean clinical syndrome associated with nodular arterial lesions 
and coined the name “periarteritis nodosa.” Their case was a 27 year old white 
man who gave a history of sudden onset of an illness characterized by muscular 
weakness and tenderness, paresthesias, diaphoresis, mild fever and progressive 
emaciation. During the course of observation the patient developed, in addition, 
low back pain, intermittent colicky abdominal pains, subcutaneous “pea-sized” 
nodules and a progressive widespread, nonsystematic paralysis marked by ex- 
acerbations and remissions. The remissions were short and the over-all picture 
rapidly became worse. Kussmaul and Maier remarked that it was easier to give 
a prognosis than a diagnosis. They could not fit all of the findings into any 
known pathologic process, and concluded that they were dealing with either a little 
known or an unknown disease. The patient died about four months after the 
onset. At necropsy, small white nodules the size of “poppy seeds” or “hemp 
seeds” were seen in the striated muscles, suggesting parasitic encystment to the 
gross examiners. However, Ecker and Manz, who studied these focal lesions 
microscopically, described them as “aneurysmal thickenings” of small arteries. 
The preliminary impression that an unusual type of filariae was seen in sections 
prompted Kussmaul and Maier to report small arterial aneurysms due to worms. 
It was later proved that these were not true filariae, and in a second article 
these same investigators reported that they could not shed much light on the 
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important question of the etiology. The lesions were noted to occur only in the 
small arteries, and it was their belief that an inflammatory process began in the 
arterial sheath and spread outward. Specimens were sent to Virchow to see 
if this were really a new disease. He reported that he had seen similar but less 
extensive lesions in syphilis, and for years it was the impression of many that 
periarteritis nodosa was an unusual form of syphilis. 

In 1903, Ferrari * recognized that all coats of the arteries are involved, and 
suggested that the name “polyarteritis nodosa” was more nearly true than 
periarteritis nodosa. 

Since that time about 500 cases have been reported, though undoubtedly 
there have been many more, and the disease still exists as a syndrome character- 
ized by a variability of findings suggesting many afflictions in the same person, 
which are readily accountable by knowledge of the fundamental process. As the 
name implies, the disease is an arteritis that can affect all coats of medium sized 
and small arteries. Though it is possible, veins and larger arteries * are rarely 
involved. One vessel in one organ,® or several in two organ systems, or many 
in practically every organ system of the body may be affected. The clinical 
picture and possible diagnoses vary accordingly. The lesions may remain lo- 
calized * for a long while and then either spread or disappear.’ They are often 
small and easily missed even at necropsy,’ and attempts to correlate the clinical 
picture and the pathologic findings are incomplete unless extensive serial sections 
are done. 

The etiology of polyarteritis nodosa remains obscure. Arkin,* in his classic 
review of the pathology in 1930, discussed previous etiologic concepts. He em- 
phasized the fact that other workers had found similar lesions in syphilis, 
rheumatic fever and in various infectious diseases, and considered periarteritis 
nodosa a form of postinfectious mesarteritis. He also indicated that a like 
disease occurs in calves, swine, dogs and deer, sometimes in epidemic form, and 
that he felt a virus was responsible. As yet, however, no virus has been isolated, 
nor have spirochetes, bacteria, rickettsiae or parasites been shown in the lesions,*® 
and much work has been done to demonstrate that they are due to the reaction of 
a special host "' to any or all of the following: bacterial toxins,’® serums, sulfona- 
mides,* thiouracil,’? allergens of all sorts, or anything that will bring about the 
alarm reaction,"* including cold, colchicine, morphine, emotion and trauma. 
Gruber ® in 1923 produced the same type of lesions in sensitized animals, and 
was the first to suggest that hypersensitivity might be the cause. Rich and 
Gregory* in 1943 produced like lesions in sensitized as well as nonsensitized 
laboratory animals with serums and sulfonamides. Further substantiating hy- 
persensitivity as the cause of periarteritis nodosa, they found several cases in 
human beings who had received sulfonamides or serums. 

Klinge '* in 1933 was the first to focus attention upon the fibrinoid con- 
nective tissue damage in periarteritis nodosa, dermatomyositis, malignant nephro- 
sclerosis, thromboangiitis obliterans, certain nephritides, subacute bacterial endo- 
carditis, rheumatic fever and rheumatoid arthritis ; others added scleroderma and 
lupus erythematosus to the list. Klinge observed connective tissue damage in 
rabbits made hypersensitive to foreign protein, and concluded that hypersensi- 
tivity was the cause. Banks '* reports that the vascular lesions in many of these 
diseases are similar, and that some cases begin as one and may terminate as 
another. He wonders if they all may not have the same “denominator.” 
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Klemperer ***' more fully developed the concept of collagen diseases in 1950, 
and challenged the idea that hypersensitivity is the basic cause. He illustrates 
that numerous similar fibrinoid collagen alterations can be provoked by different 
injuries, and well demonstrates that it is unwarranted to infer that all these 
diseases are closely related pathogenetically. Despite the fact that sulfonamides 
have been in great use since 1931, Griffith and Vural,'* who found 16 cases out of 
19,242 autopsies at the Los Angeles County Hospital from 1939 through 1949, 
could not find an increase in polyarteritis nodosa due to sulfonamides, nor a 
close etiologic relationship between allergy and the disease. 


PATHOLOGY 


Arkin ° separates the panarteritis into four stages. He believes the process 
begins in the media and is characterized by hyaline degeneration and separation 
by edema. Then inflammatory cells, especially polymorphonuclear neutrophils, 
eosinophils, lymphocytes, plasma cells, histiocytes and occasionally giant cells, 
invade the necrotic area. Invasion of the adventitia and interna is usual and can 
involve the entire circumference of a vessel or just part of it. Serial sections 
often show the lesions to be elliptical, with the greatest diameter parallel to the 
long axis of the vessel. They are often less than 1 mm. in diameter, but can be 
much larger. Following this inflammatory stage, granulation tissue rich in 
fibroblasts and capillaries replaces the lesion in the vessel wall, and is apt to 
spread into the surrounding tissue. Giant cells are sometimes seen not only in 
the vessel wall but also in the surrounding granulation tissue.” Thromboses or 
aneurysms often occur. The latter may rupture * and can cause fatal hemorrhage. 
Occlusion of the blood supply to a vital organ by thrombosis also can cause rapid 


death. Pain is usually associated with the lesions, probably due to the pulsating 
arterial pressure, with resultant stretching and relaxing of the irritated necrotic 
areas.*° Finally, scar tissue replaces the injured vessel wall and either com- 
pletely occludes the lumen or greatly narrows it. If the process extends beyond 
the outer media and adventitia, nodular thickenings occur and produce the find- 
ings whereby the disease was first named. Actually, these nodules occur in 23 


21 


per cent of patients and only rarely can any be felt under the skin. 

Once the lesions begin they can progress to the healing stage rapidly," ** but 
new ones usually occur and it is not uncommon to see all stages in one individual. 
In some cases, however, the pathologic findings can be very meager." Ap- 
parently at times the inciting agent disappears or resistance to it develops, be- 
cause there are some spontaneous cures, about 5 to 10 per cent, according to 
Rose, Littmann and Houghton,** and 50 per cent according to Grant.’ One 
patient with hypertension and urinary findings has been reported living and well 
six years after treatment by splanchnicectomy.’® There is some evidence that 
cortisone tends to heal the lesions.** 

Men are affected at least three times as often as women.” ** It can occur at 
any age; the youngest case reported was 10 days old, the eldest 77 years.** The 
highest frequency of occurrence is in males from 20 through 40 years of age. 
Those cases without renal involvement seem to live longer than those with it. 
When death occurs, it is usually within two years of the onset of symptoms.” 
Cases have been reported from many flaces in the world. Some authors have 
felt that those patients with skin lesions are apt to have a milder course,” with a 
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better chance for spontaneous cure. However, this was not the experience in 
our patient, whose course was characterized not only by severe, recurrent skin 
lesions but also by the unusual finding of complete bilateral deafness. His course 
lasted four years and seven months and terminated by cerebral hemorrhage. 


Case Report 


The patient was a short, obese, 46 year old auto mechanic from Nevada. He had 
had gonorrhea in 1924, which was treated by irrigations, and an operation upon a 
urethral stricture in 1947. There was no personal or family history of asthma, hay 
fever or hives. He had had no serious illness. 


Fic. 1. Demonstration of typical large ulcerations of skin during the acute phase. Note 
the smaller scattered satellite purpuric lesions. 


The onset in October, 1946, was acute and characterized by pain deep in the 
muscles near the bone in both calves and back of both thighs, especially the right. 
There was mild tenderness in the right calf but not elsewhere. At the same time about 
a dozen tender purpuric lesions, approximately 4 mm. in diameter, appeared on all 
aspects of both legs. 

He was treated by a physician with penicillin intramuscularly. After a few in- 
jections, according to the patient, a weeping eruption appeared which was followed 
by desquamation of the skin from the genitalia and buttocks. The purpuric lesions 
progressed in size and many developed necrotic centers with ulceration (figure 1). 
Penicillin was discontinued and sulfonamides were used, but an urticarial reaction 
ensued. Sulfonamides were then discontinued. The lesions would eventually heal, 
leaving atrophic scars of various sizes. However, new crops of purpuric and ulcera- 
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tive areas continued to appear, chiefly on the lower extremities, genitalia and buttocks 
(figure 2). After a period of approximately eight months the eruption cleared and 
in association with this clearance the pain in the calves ceased. 

In July, 1947, the patient was hospitalized in Nevada because of severe pain in 
his back which developed when he suddenly straightened up after stooping over. He 
had no leg pain at this time or evidence of recurrence of his cutaneous lesions. Be- 


Fic. 2. Cutaneous lesions from the left popliteal space. The lower ulcerated area was 
typical of a new active lesion with a raised, erythematous, sharply demarcated border and 
thick, adherent eschar. The upper lesion shows the terminal phase of the process, with a 
residual large, atrophic scar. 


cause of the presumptive diagnosis of severe psychoneurosis, he was given insulin 
shock therapy on three occasions. 

On December 30, 1947, he entered Birmingham Veterans Administration Hos- 
pital for the first time, complaining of the reappearance of the “sores” on his legs. 
No other significant abnormalities were found after careful physical examination. 
His blood pressure, pulse and temperature were normal. Numerous discrete, small, 
hemorrhagic, hyperpigmented lesions studded both his legs. Some of the larger ones 
were ulcerated, with sharply demarcated borders and central areas of grayish, ad- 
herent eschars. There was a similar ulcer in the mouth near the right anterior pillar. 
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Scattered on the calves, thighs and buttocks were various sized, round to oval healed 
atrophic scars 

The patient was referred to the diabetic service because .two glucose tolerance 
tests showed a three hour blood sugar over 200 mg. per cent. He was placed on a 
reducing diet. After the loss of a few pounds, a new shower of purpuric lesions ap- 
peared not only on his lower extremities but also on the upper extremities and the 
external ears. Tissue specimens from the lesions were cultured and examined micro- 
scopically. The cultures were noncontributory. Histologic examination showed non- 
specific vascular changes and granulation tissue consistent with chronic dermatitis. 

On two occasions he was presented as a diagnostic problem to the Los Angeles 
Dermatologic Society. No definite diagnosis was made there but it was suggested 
that, in view of the nonspecific findings, he might have a nodular vasculitis of non 
tuberculous origin. 

Large doses of vitamin D were given and in two more months his skin was once 
again healed, with extensive scar formation. He was discharged on June 19, 1948. 

He enjoyed good health for one month. On July 18, he awoke with a rushing 
noise in his ears. The left ear felt plugged. An hour later he became dizzy and 
noted the room going clockwise; he could not walk. The dizziness subsided in a few 
hours. Two days later he came to the hospital because of severe tenderness in the 
left calf and left leg, with stiffness and soreness of the joints. His blood pressure was 
130/80 mm. of Hg; pulse, 84 and regular; temperature, 98.6° F. A biopsy specimen 
of muscle tissue from the left calf was normal. Audiometer and voice tests revealed 
complete deafness of the left ear. The diagnosis was thrombosis of the left internal 
auditory artery. 

About August 26 a new crop of erythematous and purpuric lesions varying in 
size from 0.2 to 1 cm. in diameter appeared on the extremities, buttocks and the upper 
part of the back, as well as on the external ears and nasal mucous membranes. He 
had several bouts of epistaxis, was treated with nasal packs, and developed a left otitis 
media. He improved slowly. 

On January 10, 1949, his right eyelid suddenly drooped, his face felt stiff, and his 
lips tingled as if they had been injected with Novocain. When he stepped out into the 
cold air (20°F.), the entire left side of his body felt hot, whereas the right side became 
cold. He noted a mild disturbance in equilibrium. Neurologic examination revealed 
a right pupil of 4 mm. and a left pupil of 5 mm. Both reacted to light and accom- 
modation. The left ear was totally deaf, the right had mild impairment of hearing to 
whispered voice. The right knee jerk was greater than the left and there was a 
right Babinski reflex. There was a definite, though mild, left hemihypalgesia and hypo- 
thermalgesia and slight truncal ataxia. Clinically these findings were thought to sug- 
gest multiple areas of necrosis due to unspecified vascular lesions, occlusion of the 
left auditory artery, and some impairment of circulation of the right superior cerebellar 
artery. Later there was a subsidence of the patient’s neurologic symptoms, and the 
skin lesions healed by March, 1949. Vitamin D in massive doses had no apparent 
effect on the skin. Light grams of aureomycin, given in the early part of February, 
seemed to help the healing process. He was discharged on April 4, 1949. 

He returned on September 23, 1949, because six days previously he had begun 
to have black, tarry bowel movements and had gradually become weak and dizzy. He 
had no remarkable abdominal pain. His blood pressure was 130/80 mm. of Hg; 
temperature, 98.6°F. Other than an obvious anemia due to hemorrhage (red blood 
cells, 2,520,000; hemoglobin, 7.5 gm.; hematocrit, 25 mm.; 4 plus occult blood in the 
feces), the laboratory findings were not remarkable. They included a complete blood 
count, urinalysis, albumin-globulin ratio, electrocardiogram, gastroscopy, sigmoido- 
scopy, upper gastrointestinal x-ray series and barium enema. He responded well to five 
blood transfusions and his stools soon became free of occult blood. There was no 
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history of abdominal pain and no abdominal tenderness. There were indurated, ulcer- 
ating lesions on his hands, forearms and legs. 

Aiter correction of the anemia, his blood pressure was found to be elevated for 
the first time. It was checked four times a day for 10 days and averaged 140/100 mm. 
of Hg. By October 26 the skin lesions once again had healed. He was asymptomatic 
and was discharged November 9, 1949. 

He returned again on December 23, 1949, because of the sudden loss of hearing 
of the right ear associated with dizziness. His equilibrium returned in a few days, 
but examination by speaking tests and audiometric studies revealed total deafness in 
both ears. His blood pressure was now 170/110 mm. of Hg; pulse, 84 and regular ; 


Fic. 3. Medium sized artery, jejunum. H & EX 20. Note the marked necrosis of wall 
of medium sized artery with early thrombus formation. 


temperature, 98° F. He was still obese and did not appear acutely ill. Complete 
blood count, urinalysis, albumin-globulin ratio, and sputum, stool and urine cultures 
for Mycobacterium tuberculosis were noncontributory. 

On January 18, 1950, he awoke from a sound sleep at 3:20 a.m. because of the 
sudden onset of pain in the left lower quadrant, accompanied by nausea and a sensa- 
tion of warmth. There were no significant gastrointestinal or urinary findings. The 
abdominal pain became intermittent until his death. 

The eruption recurred on the flexor surface of his right arm on February 1. By 
February 25 a great many new purpuric lesions had appeared on his legs and were 
very painful. He now looked severely ill. His temperature remained normal. The 
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sedimentation rate was 49 mm.; white blood cell count, 7,800, including 66 per cent 
polymorphonuclear leukocytes and 4 per cent eosinophils. Urinalysis was normal. 
He again gradually improved and his skin completely healed by June, 1950. 

Paresthesias of an ulnar nerve distribution were noted in both hands in July, 1950. 

One definite asthmatic attack occurred on September 26, 1950. It lasted a short 
while and required no specific medication. No other similar episodes were noted. 
His blood pressure was then 170/105 mm. of Hg. There was no evidence of cardiac 
failure. 


Fic. 4. Small artery, jejunum. H & EX 420. Note focal area of hyalinization of 
media and proliferation of fibroblasts and reticular cells. There is elevation of the pro- 
liferative endothelium of intima. 


He improved and went home in May, 1951. He returned comatose on June 1, 
1951. His blood pressure was 230/90 mm. of Hg, and the spinal fluid was grossly 
bloody, with a pressure over 600 mm. of water. He died on June 5, 1951. 

Essential Necropsy Findings: The body was well developed and nourished. 
Several scars were present on the lower abdomen and legs. The right and left lungs 
weighed 750 gm. and 650 gm., respectively. The lungs showed several areas of recent 
bronchopneumonia in the upper lobes and edema and congestion in the lower lobes. 
There were several scattered old pleural adhesions bilaterally. The heart weighed 350 
gm.; the myocardium of the right and left ventricles measured 0.3 and 1.4 cm., re- 
spectively. Small hyaline and fatty plaques were present in the intima of the patent 
coronary arteries and aorta. The liver was moderately enlarged and congested. 
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There was a moderate increase in connective tissue in the portal areas. The pancreas 
showed an increase in perilobular fibrosis and moderate thickening and hyalinization 
of arterioles. The adrenal glands revealed no significant changes. The kidneys 
were slightly decreased in size and the surfaces finely granular. Microscopically, the 
arterioles were moderately thickened and hyalinized. The testes showed fairly active 
spermatogenesis. 

The most important lesions were found in the intestines, spleen and skin. Within 
the mesentery and adventitia of the small intestines there were small, round, gray:sh- 
white firm nodules measuring up to 3 mm. in diameter. Surrounding the nodules 


Fic. 5. Small artery, spleen. H & E X 180. Note necrosis of wall of artery. Marked 
perivascular proliferation of fibroblasts and reticular cells. Intima elevated. 


there were small hemorrhages. Microscopically, the nodules consisted of areas of 
necrosis with infiltrations of polymorphonuclear leukocytes and histiocytes. A 
medium sized artery in one such area showed necrosis of the wall with an early 
thrombus formation (figure 3). An arteriole in a similar area revealed focal areas 
of necrosis of the wall, with mural and perivascular collections of fibroblasts and 
reticular cells (figure 4). Similar lesions of arterioles were found in the spleen (fig- 
ure 5), which was enlarged and weighed 300 gm. Sections of the skin showed a small 
subcutaneous artery in which there was marked proliferation of fibroblasts and reti- 
cular cells in the subintimal connective tissue, with formation of multinucleated giant 
cells (figure 6). There were also several scars. 
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Examination of the brain revealed a recent hemorrhage occupying and destroying 
almost the entire left cerebrum; the base of the brain and adjacent brain stem showed 
recent petechial hemorrhages. The site of rupture of the cerebral vessel could not be 
determined, and microscopic examination of the brain and meninges failed to show 
changes in the arteries except for moderate sclerosis. Each eighth cranial nerve 
showed degenerative changes with loss of myelin and fragmentation of the axis 


> 
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Fic. 6. Small subcutaneous artery. H & EX 220. Note marked proliferation of 


fibroblasts and reticular cells in subintimal connective tissue with formation of multinucleated 
giant cells. Edema and some fragmentation of media. 


cylinders (figures 7a and 7b). Irregular beading and varicosity of the axis cylinders 
and collections of corpora amylaceae were found within the substance of the nerves. 


DiscussIon 


The onset in our patient was characterized by pain, as in the original case of 
Kussmaul and Maier.’ Griffith and Vural '* also found pain to be one of the 
most common symptoms in their 16 cases. Logue and Mullins,*' in their analysis 
of 177 cases, mention 43 clinical findings, with abdominal pain being fourth in 
the top five and occurring with a frequency of 56 per cent. The other four were: 
fever, 81 per cent; leukocytosis, 73 per cent; albuminuria, 65 per cent; hyper- 
tension, 56 per cent. 
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Fic. 7a. (above) H & E x 150. 


Cross section of the left eighth cranial nerve, showing 
ischemic degeneration of the entire nerve. b. (below) H & E x 150. Oblique cross section 
of the right eighth cranial nerve at the lateral aspect of the pontomedullary junction, showing 
ischemic degeneration of the nerve with fragmentation and varicosity of the axis cylinders. 
Corpora amylaceae are present. 
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Skin lesions, as in our case, are not unusual. Ketron * studied more than 
200 patients with polyarteritis nodosa and found cutaneous manifestations in 25 
per cent, purpura being the most common. Logue and Mullins * found purpura 
or petechiae in 27 per cent of 177 cases, and other cutaneous manifestations in the 
absence of purpura in 4 per cent. These include erythematous, vesicular, 
urticarial and scarlatiniform eruptions. Ulceration of the purpuric lesions is not 
unusual.** Rose et al.** state that skin findings are of little aid in arriving at a 
correct diagnosis unless nodules are present. Ketron*’ points out that deep 
biopsies of skin lesions must be done to obtain arteries large enough to show the 
the characteristic pathology. They believe that the vessels of the upper layers of 
the cutis are too small. The skin lesion that we removed deeply at necropsy 
showed the panarteritis much better than any of the shallower specimens taken 
during life. 

Involvement of the nervous system is well known in this disease. Lovshin 
and Kernohan * studied 29 cases and found peripheral neuritis at some time 
during the course of the illness in 15, or 52 per cent. It was predominantly of 
the motor type; sensory findings, however, were common (13 out of 15 cases). 
They found nerve degeneration due to occlusion of the nutrient arteries, and not 
to some unknown toxin or pathologic agent which causes the arterial lesions and 
acts upon the nerves independently, as previously theorized by some. 

The central nervous system was involved in 20 per cent of 300 cases reviewed 
by Foster and Malamud.*® Nerve deafness was noted in two individuals. 
Parker and Kernohan ® studied the central nervous system of 16 patients who 
died of polyarteritis nodosa and found arterial lesions in 11, or 69 per cent. All 
stages of the lesions were seen in varied locations; they were sometimes in the 
meningeal or cerebral vessels alone, or in both locations. 

Gastrointestinal tract involvement, manifested by melena and pains, as ob- 
served in our patient, is not unusual. Arkin,® in 1930, listed involvement of the 
gastrointestinal tract as occurring in 50 per cent of the cases. Wold and Baggen- 
stoss ** reviewed 30 recorded cases of polyarteritis nodosa who died from 1926 
through 1946. Lesions were found distributed throughout the abdomen in 21, 
and usually caused pain at the site of involvement. They noted that any portion 
of the digestive tract might be affected, including the liver, mesentery, pancreas 
and gall-bladder. It is not uncommon for these patients to be operated upon 
because their symptoms simulate common surgical conditions, and the findings are 
too equivocal for evaluation.** Logue and Mullins ** observed abdominal pain 
in 56 per cent-of 177 cases, and hematemesis or bloody stools in 18 per cent. 

Late hypertension, asthmatic attacks, and death by cerebral hemorrhage, all 
of which occurred in « r patient, have been seen many times in polyarteritis 
nodosa. Unusual, however, aside from complete bilateral deafness, were the 
absence of fever, the fairly normal laboratory findings and the lack of involvement 
of the heart and kidneys. 

Frequently in polyarteritis nodosa the leukocyte count is elevated with an in- 
crease in polymorphonuclear leukocytes. Rarely there is a leukopenia. If the 
white cell count is normal, there is more often than not a relative increase in 
polymorphonuclear neutrophils. A normocytic anemia is a common finding. 
On random examination of the blood, eosinophilia occurs in about 25 per cent 
of the cases and more often than that on repeated examinations.** Even in the 
absence of impairment of renal function, the urine examination often shows 
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albumin, casts, and red and white blood cells.** Often, as Krupp ** has re- 
ported, the urinary sediment shows the findings of all stages of glomerulo- 
nephritis. Usually the serum globulin is slightly increased and the albumin 
moderately decreased. In our patient there were no remarkable urinary changes 
or blood disturbances. Of 25 complete blood counts done over a period of three 
years, two showed an eosinophilia of 8 per cent. This was not considered sig- 
nificant, because of the extensive skin lesions. Histologic examinations of nu- 
merous skin and muscle specimens were not diagnostic. Blood, sputum and 
urine cultures were negative; microscopic examinations of the feces were non- 
contributory. Both a skin test and a complement fixation test for coccidioidomy- 
cosis were negative. Many serologic tests for syphilis were negative. The blood 
urea nitrogen three days before death was 23 mg. per cent. 

The lack of involvement of the heart and kidneys is somewhat unusual for, 
as Arkin *® found, they are the organs most commonly involved. He lists the 
frequency of occurrence in different organs as follows: kidneys, 80 per cent; 
heart, 70 per cent ; liver, 65 per cent ; gastrointestinal tract, 50 per cent ; pancreas, 
25 per cent; mesenteric arteries, 30 per cent; muscles, 30 per cent; peripheral 
nerves, 20 per cent, and the central nervous system, only 8 per cent; in contrast 
to Lovshin and Kernohan,** who found the peripheral nerves affected in 52 per 
cent of 29 cases, and Foster and Malamud,*® who reported the central nervous 
system involved in 20 per cent of 300 cases. j 

Comparison of our case with that of Kussmaul and Maier ® serves well to 
emphasize two of their most significant observations. These facts are funda- 
mental in forming a correct concept about the disease. The first is that in a case 
severe enough to seek help there are usually more clinical findings than can be 
explained by any one well known syndrome. It was this observation that led 
Kussmaul and Maier® to discover “periarteritis nodosa.” Spiegel * in 1936, 
after reviewing many cases, concluded that this was the most characteristic 
feature of the disease. 

The variable clinical picture depends on the arteries involved; these are in- 
volved in no specific pattern. Of the approximately 500 cases reported, it is 
difficult to find any two alike. 

The second observation is that clinical evidence of a healing process concurrent 
with a destructive one is commonly found. In the original case of Kussmaul and 
Maier it was quite evident in the neurologic changes of their patient. Certain 
muscles of this individual became paralyzed and then regained function tem- 
porarily, only to have paralysis recur. 

In our patient this process was most strikingly demonstrated in the skin, 
although it was evident in the other organs involved. There were five distinct 
episodes of skin lesions; each lasted for from three to seven months, with re- 
missions varying for from two to 12 months. At any specific time in a well 
established episode, all stages of lesions could be seen, from an acute, small, 
purpuric spot to a completely healed large ulcer of months’ duration. 


CONCLUSIONS 


In any diagnostic problem where numerous diagnoses are suggested and there 
are no helpful laboratory findings, polyarteritis nodosa should be suspected. If 
close clinical observation reveals a healing process concurrent with a destructive 
one, this is further evidence in favor of the diagnosis of polyarteritis nodosa. 
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From the standpoint of the clinical picture anything can happen, including 
complete bilateral deafness. Polyarteritis nodosa is a relatively rare disease 
which has a clinical picture, with many changing facets and a cause which experi- 
mentation seems to suggest may be an unusual form of hypersensitivity due to 
almost anything. 

Until there is better clarification of the etiology and better correlation between 
the experimental work in animals and the clinical picture, especially as to allergy, 
polyarteritis nodosa should be classified as a necrotizing panarteritis of undeter- 
mined etiology. The disease is characterized by a course that can be con- 
veniently divided into three types. The first is mild, with reversible lesions and 
a good chance for spontaneous cure. Whether these include the hypersensitivity 
angiitides, as discussed by Zeek, Smith and Weeter,”* we do not know. The 
second is more chronic and may go on for several years. In this type, nonvital 
structures can be extensively involved and show evidence of healing and re- 
currence, as in our case, and ultimate death due to spread to a vital structure. 
These, however, can also be chronically involved with exacerbations and re- 
missions. In the third type, the course is acute and fulminating and rapidly 
progressive, until death occurs by destruction of a vital organ within two years. 


SUMMARY 


1. Polyarteritis nodosa causing complete bilateral deafness in a 51 year old 
white man is reported. 

2. Historical, etiologic and pathologic concepts are briefly reviewed and the 
clinical findings discussed in relation to the case history presented. 
3. A classification of polyarteritis nodosa based on prognosis is suggested. 
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RECURRENT TUBERCULOUS PERICARDITIS * 


By Ray C. JAnovsxy, M.D., Joun F. Boetrner, M.D., H. Scott VaAn- 
OrpstrRAND, M.D., F.A.C.P., and Donacp B. Errier, M.D., 
Cleveland, Ohio 


Sock and pain are seldom considered to be prominent manifestations of 
tuberculous pericarditis. The onset of the disease is usually insidious, and pain, 
when present, has been most often reported as a dull ache, vaguely localized to 
the chest.':****** In the case to be reported the patient was a robust, stoical 
individual who, many times, presented himself with the sole complaint of agonizing 
chest pain. 

Case Report 

The patient, a 45 year old telephone lineman, was first seen on December 29, 
1945, because of an upper respiratory infection associated with ill-defined precordial 
pain. His health had been excellent prior to this time, and the only significant 
fact in the past history was a two month period of intimate exposure to pulmonary 
tuberculosis in 1925. Physical examination was essentially negative, and an electro- 
cardiozram (figure 1A) was within normal limits. He became asymptomatic without 
specific therapy and was able to resume full activities within a few days. 
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Fic. 1. A, B, D, E, F, and H coincide with episodes of severe chest pain. C, G, I and J 
coincide with periods during which the patient was asymptomatic 


* Received for publication March 22, 1952 

From the Department of Medicine, St. Luke’s Hospital, Cleveland, Ohio (Dr. Janovsky 
and Dr. Boettner), and from the Departments of Medicine (Dr. VanOrdstrand) and Sur- 
gery (Dr. Effler), Cleveland Clinic. 
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Two weeks later he experienced severe precordial pain radiating into the throat. 
Physical examination again was negative, but an electrocardiogram taken on this 
occasion (figure 1B) showed an elevation of the RS-T segment, most pronounced in 
Lead II. Symptoms disappeared spontaneously within 48 hours, and his electro- 
cardiogram (figure 1C) returned to normal within two weeks. 

One year later he experienced a recurrence of severe chest pain. This time a 
definite pericardial friction rub was heard in the second, third and fourth interspaces 
to the left of the sternum. The electrocardiogram again showed abnormalities of the 
RS-T segment (figure 1D). 

In the subsequent four years he experienced, each year, two major and numerous 
minor attacks of precordial pain. Except for minor variations the pattern of these 
attacks was similar—the onset was usually sudden and frequently awakened him from 
a sound sleep; the pain was described as severe and steady, associated with a feeling 
of tightness in the chest and a “squeezing sensation” in the neck; it was located pre- 
dominantly in the precordial region, although occasionally it originated in the left 
scapular region and radiated over the left shoulder and down over the left side of 
the chest anteriorly; it was aggravated by flexion of the trunk, by crossing the legs 
and sometimes by deep inspiration; it was not affected by exposure to cold, emotional 
upset or general physical exertion. The duration of the attacks was never longer 
than 48 hours. In the interval between these attacks he appeared normal and was 
able to carry on the strenuous duties of his occupation with no apparent difficulty. 

On July 5, 1949, he was admitted to St. Luke’s Hospital because of severe pre- 
cordial pain. Except for slight electrocardiographic abnormalities (slight elevation 
of the RS-T segment, figure 1F), there were no significant physical or laboratory 
findings. Acute pericarditis and spontaneous mediastinal emphysema were considered 
as possible causes for the illness. The patient became asymptomatic and was dis- 
charged on the fourth hospital day. A definite diagnosis was not made. 

On March 18, 1950, an appendectomy was performed for purulent appendicitis 
with perforation. The postoperative course was uneventful and there were no symp- 
toms referable to the heart. 

On April 22, 1950, he was again admitted to the hospital because of excruciating 
precordial pain. A total of 45 mg. of morphine sulfate and 400 mg. of meperidine 
hydrochloride (Demerol) in the five or six hours preceding admission resulted in 
only minimal relief. The patient appeared acutely ill. He was sweating profusely 
and had a grayish pallor. The rectal temperature was 38.7; pulse rate, 110; res- 
piratory rate, 30, and blood pressure, 110/84 mm. of Hg. Breath sounds were absent 
over most of the pulmonary fields. The heart sounds were distant. No murmurs or 
friction rubs were audible. The abdomen was greatly distended and tympanitic. No 
ascitic fluid could be demonstrated and none of the abdominal viscera was palpable. 
There was no peripheral edema and no venous engorgement. The red blood count 
was 4,600,000 per cubic millimeter; hemoglobin, 14.7 gm.; white blood count, 14,000 
per cubic millimeter; differential leukocyte count, normal; sedimentation rate (Win- 
trobe method), 37 mm. per hour. The non-protein nitrogen was 28 mg. per 100 c.c.; 
serum amylase (diastase), 29 Somogyi Folin-Wu units per 100 c.c.; serologic test 
for syphilis (Kline), negative. The urinalysis was normal. A roentgenogram of 
the chest showed an increase in cardiac size estimated at from 15 to 20 per cent above 
the expected normal, without definite evidence of pericardial effusion (figure 2A). 
On this and subsequent roentgenograms there was no evidence of pulmonary disease. 
An electrocardiogram showed a moderate Q wave in Lead III and definite elevation 
of the RS-T segment in Leads I, II, V. and V, (figure 1H). Despite the apparent 
severity of the illness and extreme shock, the patient rapidly became asymptomatic. 
Within four days the temperature became normal, the white blood count dropped to 
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8,000 and the electrocardiogram was normal (figure 11). He was discharged on the 
ninth hospital day with a final diagnosis of acute pericarditis, etiology undetermined. 

Two days after his discharge he experienced a recurrence of pain and was 
admitted to the Cleveland Clinic. Clinical and laboratory data were essentially the 
same as during previous acute attacks. A second-strength tuberculin PPD skin test 
was slightly positive. On the seventh hospital day, after symptoms had subsided, a 
pericardial biopsy was obtained under local anesthesia. The external appearance of 
the pericardium was normal but the pericardial cavity was obliterated. The micro- 
scopic sections (figure 3) showed a connective tissue in part loose and in part densely 
sclerotic. There was moderate perivascular infiltration, with lymphocytes and oc- 
casional plasma cells. The vessels were engorged and foci of perivascular hemor- 
rhage were present. There was no specific granulomatous inflammation. Acid-fast 
stains of the sections were negative. One month later, culture of the pericardial 
tissue was positive for Mycobacterium tuberculosis. 

The patient was discharged to his home and for a three month period treatment 
consisted of absolute bed-rest, dihydrostreptomycin, 1 gm. daily, and para-amino- 
salicylic acid, 12 gm. daily. At the end of this period a roentgenogram of the chest 
showed a heart of normal size. The patient’s activities were markedly restricted for 
another three months, and he was then permitted to return to light work. He re- 
mained asymptomatic for nearly a year. In May, 1951, he experienced slight pre- 
cordial discomfort lasting for two days. Although clinical and laboratory examination 
showed no evidence of active disease, he was given streptomycin, 1 gm. twice weekly, 
and para-aminosalicylic acid, 12 gm. daily for a six month period. 


DISCUSSION 


Uncomplicated primary tuberculous pericarditis is a rare disease. Riesman * 
in 1901 used the term “clinically primary tuberculous pericarditis” to designate 
that form of the disease in which active tuberculous lesions could not be demon- 
strated elsewhere in the body at the onset of symptoms. Using this definition as 
their criterion, Stepman and Owyang ° in 1947 were able to collect 50 cases from 
the literature, to which they added three of their own. Although the case re- 
ported here may properly be included in this classification, it differs from pre- 
viously reported cases in that this patient experienced recurrent attacks of severe 
chest pain. 

The difficulties encountered in establishing a diagnosis of tuberculous peri- 
carditis are well known. Suzman*® reported a case of tuberculous pericarditis 
proved at autopsy in which, during life, the Mantoux test had been negative, the 
pericardial fluid repeatedly sterile on culture, and guinea pig inocuiation negative 
on two occasions. Bacteriologic confirmation of the diagnosis in other reported 
cases * **"? was equally difficult. 

With the above facts in mind, it is apparent that every available method must 
be used if the etiology in a given case of pericarditis is to be established. Peri- 
cardial effusion fluid, when present, should be examined by smear, culture and 
guinea pig inoculation. Pneumopericardium, although not widely employed, may 
be an important adjunct in the diagnosis of tuberculous pericarditis.» 
is thought that after production of a pneumopericardium the finding of a normal 
size heart and thickened pericardium on x-ray, plus the absence of murmurs on 
auscultation, points strongly to a tuberculous etiology.*:* In cases of pericarditis 
without effusion, examination of the fluid is impossible—the production of a 
pneumopericardium is technically not feasible, and the advisability of a pericardial 
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biopsy should be considered. Effler has performed pericardial biopsies on eight 
cases of recurrent pericarditis.* In two of these (one the case reported here), 
the diagnosis of tuberculosis was established by culture of the pericardial tissue. 

The close similarity between the present case and the etiologically vague group 
of conditions which have been variously called acute benign pericarditis,’* **** 
serofibrinous pericarditis secondary to acute pharyngitis,":** and acute non- 
specific or cryptic pericarditis ** *° raises the question as to whether some of these 
conditions are not instances of tuberculous pericarditis. Important distinguish- 
ing features of acute benign pericarditis are said to be: its occurrence in healthy 
young adults ; its appearance following an upper respiratory tract infection ; elec- 
trocardiographic changes of acute pericarditis which revert to normal within a 
period of one to six weeks, and frequently recurrent attacks.’*:*’*' All of the 
above findings were conspicuously present in the case reported here, and would 
seem to indicate that bacteriologic evidence is the sole means of differentiating 
adequately the two conditions. 

SUMMARY 


A case of recurrent pericarditis is reported in which Mycobacterium tubercu- 
losis was isolated on culture of the pericardial tissue. The clinical course was 
characterized by repeated attacks of severe chest pain, and closely simulated re- 
ported cases of acute benign pericarditis. This similarity casts serious doubt 
on the validity of the latter diagnosis in some instances. To the present, a 
satisfactory clinical response appears to have been obtained with streptomycin 
therapy. 

CoNCLUSIONS 


1. Tuberculous pericarditis may be characterized by severe recurrent chest 

in. 

2. The clinical course may be indistinguishable from so-called acute benign 
pericarditis. 

3. Bacteriologic examination of the pericardial fluid or of pericardial biopsy 
tissue may be the sole means of differentiating the two conditions. 

4. Advisability of pericardial biopsy should be considered in all cases of 
pericarditis which run a protracted course and in which the etiology is obscure. 
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ACUTE DISSEMINATED LUPUS ERYTHEMATOSUS IN THE 
NEGRO MALE: REPORT OF CASE WITH 
AUTOPSY FINDINGS * 


By Ropert Irpy, G. R. Hennicar, and JACQUELINE Kirk, Richmond, Virginia 


Reports of the acute form of disseminated lupus erythematosus in the Negro 
race are few. Vessey and Nelson ' reported the case of a 23 year old colored 
male with necropsy findings. This was the first report of the acute form of the 
disease in a colored male recorded in the North American literature. Kirby- 
Smith * recorded two cases of discoid lupus in Negro male youths. His photo- 
graphs of the typical “butterfly” appearance of the facial skin lesions were classic. 
Pastor, Sloane and Goldburgh * reported necropsy findings in five male patients 
with acute disseminated lupus erythematosus, two of whom were colored males, 
one 12 years of age and the other 30. During the years 1935 to 1950, 12 patients 
with acute disseminated lupus erythematosus were autopsied at the Medical 
College of Virginia. Five of these were white females, six were Negro females 
and one was a white male. 

The purpose of this note is to present an additional case of acute disseminated 
lupus erythematosus in the oldest Negro male to be recorded. 

* Received for publication January 30, 1952. 


From the Departments of Medicine and Pathology, Medical College of Virginia, Ricl- 
mond, Virginia. 
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Cast Report 


History: A 52 year old Negro male was admitted to the Ward Medical Service 
of the St. Philip's Hospital of the Medical College of Virginia on January 18, 1951. 
His chief complaint on admission was “weakness and joint pains for the past three 
months, and my skin broke out about a month ago.” He had had pain and swelling 
in his left wrist and finger joints for three months, and his doctor had told him to 
have his teeth pulled and gave him some red liquid medicine. After having his teeth 
extracted, his fingers and wrist swelled and became more painful at intervals, and he 
was confined to bed because of weakness which progressed to such an extent that he 
was unable to walk without assistance. 

About one month before admission he began having attacks of paroxysmal noc- 
turnal dyspnea along with cough, thick sputum and slight ankle edema. His physi- 
cian examined the sputum and requested a chest x-ray, neither of which was en- 
lightening. He was given three “shots” which made him pass a good deal of water, 
and some digitalis pills of which he took one daily. Soon after this the skin of his 
face and neck began to “break out.” The lesions first appeared on the bridge of his 
nose and across the cheeks and were raised and bluish-brown in appearance. Sub- 
sequently, the lesions progressed to involve the V-shaped area of his neck and armpits, 
as well as his back. As his skin lesions appeared his temperature became elevated 
and constitutional signs were prominent. His physician prescribed penicillin because 
of fever of 102° F. and rales in his lung bases; he also noted a marked hypochromic 
microcytic anemia of 6 gm. hemoglobin and a 2 plus proteinuria. At this time he 
had swelling of his eyelids and minimal swelling of the face. After his physician 
discovered a leukopenia he performed a sternal marrow aspiration, which was inter- 
preted as being hypoplastic, so he referred the patient to the hospital for diagnostic 
study. 

The patient's past medical history revealed that he had had a penile lesion 20 
years before which had been treated with “pills and liquid medicine.” He had never 
lost any time from his work as a laundry driver until four months before. There was 
no history of tuberculosis, and no history of excessive exposure to sunlight was 
elicited. 

Physical Examination: On admission, the patient’s temperature was 99° F., pulse 
was 66, and repeated blood pressure readings were around 140/80 mm. of Hg. The 
general appearance was that of a rather thin, wasted, chronically ill colored male 
appearing older than his stated age. There were dark, scaly, maculopapular, circular 
skin lesions, brownish purple in appearance and slightly indurated, over the bridge 
of his nose and the V-shaped area of his neck and the folds of the axillae. The 
lesions appeared to run in the lines of cleavage of the skin and were present over his 
back, shoulders and abdomen, and varied from 1 to 2 mm. in diameter. The only 
significantly enlarged lymph node, pea-sized and hard but freely movable, was located 
in the left epitrochlear region. There was a 5 cm. area of decubitus ulceration over 
the sacrum. Funduscopic examination showed marked A/V nicking and tortuosity 
of the arterioles of the left eye. There were two small hemorrhages in the right 
fundus. Examination of the chest showed only a few fine moist rales in both bases 
with slight dullness. The heart was not significantly enlarged, and a short blowing 
systolic murmur was heard at the apex. The rectal examination was negative except 
for black feces, which showed no blood on the guaiac test. The extremities showed 
a 1 plus edema of the ankles and pre-sacral area. The right arm had been amputated 
following a saw-mill accident many years previously. 

Laboratory Data: Laboratory studies on admission revealed a hemoglobin of 
7 gm., with 2.14 million red blood celis and 5,200 white blood cells. Peripheral dif- 
ferential blood smear showed 88 per cent granulocytes, with 9 per cent lymphocytes 
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and 3 per cent monocytes. The urine contained | plus albumin, with four to six 
white blood cells and one to two red blood cells, but a repeat examination showed 
14 to 16 red blood cells per high power field. Serologic test for syphilis was positive 
to a titer of 1: 4. 

The sedimentation rate by the Wintrobe method was 74 and the non-protein 
nitrogen was 43 mg. per cent. The CO, combining power and blood electrolytes were 
not abnormal. Total protein was 5.85 gm. per cent, with an albumin fraction of 
1.18 gm.; another examination eight days later showed the total protein determination 
to be 5.9 gm., with 0.9 gm. albumin and 5.0 gm. globulin. The spinal fluid serologic 
test for syphilis was negative, with no cells and 20 mg. per cent protein. Numerous 
blood cultures were negative. An x-ray of the chest showed the heart within normal 
limits, and a skull film showed no changes. A film of the left wrist and fingers showed 
no markings indicative of arthritis. A barium enema was negative. The sternal 
marrow examination three days after admission showed polychromatophilia and a 
shift to the left of the granulocyte series. Bone marrow concentrate showed many 
typical lupus erythematosus cells (figure 1). A specimen of the patient's serum was 


Fic. 1. Smear of bone marrow, showing lupus erythematosus cells. 


mixed with normal bone marrow, and lupus erythematosus cells were demonstrated. 

Course in Hospital: The patient continued to go downward. On the day after 
admission his temperature rose to 102° F. and fluctuated from normal to 102° every 
few days. A biopsy of the epitrochlear node was reported as showing “chronic 
lymphadenitis.” In an attempt to cause an exacerbation of the skin rash, ultraviolet 
light exposure to the chest was given for 15 seconds one day and for 30 seconds on 
the next day, with possibly some increase in pigmentation of the rash but no other 
change. White blood counts varied from 5,200 to 12,000 with no evidence of eosino- 
philia. Since no cortisone or ACTH was available, the patient was placed on in- 
creasing doses of para-aminobenzoic acid, 1 to 3 gm. four times daily, without 
response. He finally became quite lethargic and breathless, with marked edema of 
his lower extremities. On the thirtieth hospital day his respirations became markedly 
diminished and labored, and no blood pressure was obtainable. He responded slightly 
to coramine and adrenalin but died soon afterwards. 

Autopsy Findings: The appearance was that of an emaciated colored male who 
appeared older than the recorded age of 52 years. The skin over the bridge of the 
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nose, cheeks, neck and anterior as well as lateral chest revealed a macular type of 
hyperpigmentation, the individual lesions being slightly raised and ranging up to 
1 cm. in diameter, with a tendency to confluency. An excavated decubitus ulcer, 
measuring 10 cm. in longest diameter, was noted over the sacrum, and smaller areas 
were seen in the regions of the lateral malleoli and right scapula. There was gen- 
eralized dependent edema, especially marked in the lower halves of the legs. 

The pericardial cavity contained approximately 100 c.c. of slightly red, turbid 
fluid. The pericardium was the “seat” of fibrinous inflammation, and presented the 
classic “bread-and-butter” appearance. The heart weighed 280 gm. The chambers 
were of normal size and shape. The valves were not remarkable. The left ven- 
tricular myocardium, on section, showed a few pale, tiny, 1 to 2 mm. foci. No fibrosis 
was evident. 

In the pleural cavities there was clear straw-colored fluid, amounting to 600 c.c. 
on the right and 700 c.c. on the left. The pleurae were dull but no adhesions were 
detected. Scattered throughout all lobes of the lungs were seen small, miliary yellow 
nodules. In the midportion of the right upper lobe was a 2 cm. area of consolidation 
which contained many minute foci of necrosis. 

The liver weighed 1,830 gm. and the spleen 50 gm. Throughout both organs, 
tiny foci of necrosis, 1 to 2 mm. in diameter, were easily discernible. The combined 
weight of the adrenals was 18 gm. On section they were not unusual. 

The right and left kidneys weighed 180 gm. each. The capsules stripped with 
ease, revealing smooth underlying cortices. On section the cortical markings were 
indistinct, and the cortex presented a “blotchy” appearance, with focal areas of pallor 
and tiny white lesions identical with those observed in the lungs, liver and spleen. 

The lymph glands deserve special mention. There was no appreciable generalized 
peripheral lymphadenopathy, but on section these structures contained clearly distinct 
spots of yellow necrosis. The medullae of the glands were edematous and prominent. 
The fat surrounding the lymph glands was pale, firm and adherent. These necrotic 
lesions were found in the glands of the neck, axillae, inguinal region, mediastinum, 
mesentery and para-aortic group. Permission to examine the central nervous system 
was refused. 

Microscopically, the pericardium revealed deeply acidophilic collagen necrosis. 
The pericardium, pericardial fat and epicardium were all involved. The mesothelial 
cells of these structures were hyperplastic. Large, swollen fibroblasts lay in an 
edematous stroma. Plasma cells, lymphocytes, granulocytes and histiocytes made up 
the cellular inflammatory picture. Plasma cells particularly were prominent. Eosino- 
philic granulocytes were occasionally seen. The fibrinous pericarditis seen in some 
cases of acute rheumatic fever is identical to that seen here. Many of the coronary 
arteries contained subintimal nodules of fibrosis. Large foci of scattered necrosis, 
some with healing, were seen in the left ventricular myocardium. Masson's trichrome 
stains for connective tissue revealed para-arterial foci of scarring. Large bands of 
myocardial necrosis with replacement fibrosis were evident. The smaller arterioles 
within the myocardium were thickened with hyaline walls. Acid-fast stains and 
bacterial stains failed to reveal the presence of organisms. In the lungs, peculiar, 
discrete foci of necrosis were seen. These were characterized by centers composed 
of nuclei in all stages of disintegration. Bacterial and acid-fast stains failed to reveal 
any organisms in these necrotic masses. Around the periphery of the necrotic foci 
were compressed alveolar walls, thickened and converted to hyaline collagen masses. 
At the periphery of the necrotic areas arterioles with necrosis of the walls, sometimes 
containing tiny intraluminal thrombi, could be identified. Other arterioles had walls 
and adventitia heavily infiltrated with lymphocytes, plasma cells, neutrophilic granu- 
locytes and the rare eosinophilic granulocyte. A rare giant cell was seen. 
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The pleurae showed edema, hyperplasia of the mesothelial cells and the presence of 
infiltration with lymphocytes, plasma cells and some granulocytes. Eosinophilic 
granulocytes were sparse. Many of the alveolar walls were thickened and converted 
to hyaline strands, the so-called fibrinoid thrombi. Focal areas of atelectasis were 


Fic. 2. Spleen. Periarterial fibrosis with “onion-skin” appearance. 
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seen here and there. Acute isolated areas of necrosis, similar to those seen in the 
lungs, were present in the liver. The sinusoids were greatly dilated and the cells 
showed prominent nucleoli and occasional mitotic figures. Several old, healed infarcts 
were evident. Arterioles were the “seat” of fibrinoid necrosis. Several “anemic 
foci” were seen. The pancreas was not histologically remarkable except for hyper- 
plasia of the islets. The spleen presented focal areas of necrosis, periarterial fibrosis 
(figure 2) and hemosiderin deposits in the capsule, trabeculae and red pulp. The 
kidneys revealed the presence of “wire-loops” in the glomeruli (figure 3). Red cells 
and protein casts were seen in the loops of Henle. A small, tubular-type adenoma was 
present in the cortex of one kidney. The adrenals were not remarkable, except for 
loss of lipid throughout the cortex. Representative sections of skin revealed an 
atrophic epidermis, hyperkeratosis and ill-defined rete pegs. Necrotic arterioles were 
prominent in both the dermis and the subcutaneous tissue. Many foci of fat necrosis 


Fic. 4. Lymph gland necrosis, showing abundant fragmented nuclei. 


were seen in the latter. The collagen of the dermis was hyalinized in thick acellular 
bundles. Numerous sections of both peripheral and deep lymph glands were studied. 
Foci of necrosis, identical with those observed in the lungs, liver and spleen, were 
seen in almost all of the glands (figure 4). Frequently the foci were small, while in 
other sections almost the whole gland was replaced by necrotic tissue. The bone 
marrow was not unusual. Throughout the striated musculature, necrotic arterioles 
‘were seen. Examination of the prostate revealed diffuse hyperplasia of the glandular 
elements. Necrosis of medium-sized arterioles, especially around the prostatic urethra, 
was easily demonstrated. Strikingly numerous were the necrotic testicular vessels. 
The probable cause of death was acute disseminated lupus, more specifically involving 
the pericardium. 

Anatomic Diagnosis: Acute disseminated lupus erythematosus involving heart, 
lungs, liver, spleen, kidneys, lymph glands, striated musculature, testes, prostate. 
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DISCUSSION 


In recent years it has become evident that acute lupus erythematosus is seen 
more frequently in the male than was previously appreciated. This particular 
patient seems of interest because, from an examination of the literature, the oc- 
currence of the disease in the older Negro male is rare. The presence of peri- 
carditis, typical “butterfly” rash on the face, joint pains and L-E cells in the 
sternal marrow made the diagnosis obvious. The clinical onset in this patient 
was acute and the disease terminated rapidly. As more cases are recorded in 
the literature it will be interesting to see if the course in the male tends to be 
more acute than in the female. As in acute rheumatic fever affecting the heart, 
these patients may die as a result of a predominant pericarditis or myocarditis. 
This case showed a marked pericarditis, which undoubtedly contributed to the 
patient’s death. It would seem advisable to emphasize the extensive lymph gland 
necrosis in this case. The necrosis may be confused with tuberculous necrosis 
but, unlike the latter, is not particularly characterized by giant cells and lacks its 
caseous appearance. Karyorrhexis is striking. Furthermore, a tendency to 
form distinct tubercles is absent. We have not found hematoxylin bodies of 
infallible diagnostic significance. The cause of the necrosis is arteriolar and capil- 
lary thrombosis. 

SUMMARY 


1. A case of acute disseminated lupus erythematosus in a middle aged Negro 
male is reported. 
2. The massive involvement of the lymph glands is considered unusual, and 
the value of their biopsy is emphasized as a useful diagnostic aid. 
3. Attention is called to the pericarditis, which was probably the cause of 
death. 
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CLIMACTERIC OR “MENOPAUSAL” MUSCULAR DYSTROPHY: 
REPORT OF A CASE * 


By G. Batcuum, M.D., and Mitton N. Towstn, M.D., Denver, Colorado 


I. INTRODUCTION 


A sHorT time ago Shy and his co-workers in Montreal* clearly described, 
for the first time, the clinical features and response to cortisone therapy of a 
muscular disorder which first appears in the fifth or sixth decade of life. The 


* Received for publication March 3, 1952. 
From the Department of Medicine, the University of Colorado Medical Center, Denver. 
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terms “menopausal myopathy” or “menopausal muscular dystrophy” were coined 
by these investigators to describe a progressive, symmetrical weakness of the 
pelvic and shoulder girdle muscles. Patients with this disease characteristically 
complain of inability to rise from a chair unassisted, difficulty in climbing stairs, 
abrupt spontaneous falls and inability to raise the arms above the head. Since 
wasting is not evident early, and the deep reflexes remain intact, this syndrome 
may be mistaken for the general enfeeblement of age. Apparently the symptoms 
are reversible, for patients improve dramatically after the administration of vita- 
min E or cortisone.” * 


Il. Review Or Tue LITERATURE 


Little reference can be found in the literature to primary degeneration of the 
voluntary muscles occurring during the fifth and sixth decades of life. In 1922 
Bramwell * reported his observations of two patients, one a housewife, aged 53, 
the other a ploughman, aged 59, in whom symmetrical, atrophic and apparently 
progressive muscular palsies were found. The myopathy was limited to the 
quadriceps muscles and was accompanied by a quantitative reduction in the elec- 
trical excitability and a great diminution of patellar reflexes. No fibrillary 
twitches were observed, nor were there any sensory disturbances. These patients 
were unable to rise unassisted from a squatting posture. 

Barnes ® has described the adult members of a “myopathic family” who had 
a gradual atrophy and increasing weakness in the muscles of the pelvic girdle and 
lower extremities but retained powerful and well developed muscles of the 
shoulder girdle and arms. However, since these defects appeared in several 
members of the family long before the climacteric, and since many of them showed 
a pseudohypertrophic phase, these cases probably do not represent an example 
of the entity we are discussing. 

In 1936 Nevin * collected from the literature 27 cases of muscular dystrophy 
occurring in late adult life. After careful clinical and histopathologic analysis he 
concluded that the findings in these instances were compatible with those of 
progressive muscular dystrophy. He then described two of his own elderly 
patients who had developed a muscular disorder which he considered a distinct 
clinical entity. One, a 68 year old housewife, had noted for seven years pro- 
gressive weakness of the back, accompanied by difficulty in climbing stairs, raising 
her arms above her head and rising from a sitting position. Muscular wasting 
was present in the deltoid and biceps brachia muscles. There was varying weak- 
ness in all the muscles of the arms except the flexors of the fingers and the small 
muscles of the hands. The action of all the shoulder girdle muscles was very 
much reduced. In the legs there was wasting of the gluteal and thigh muscles. 
The weakness affected all the muscles of the limbs but was much more pronounced 
proximally. There was no evidence of fibrillation, hypertrophy or contracture. 
The deep reflexes were absent in the arms but present in the legs. There was no 
sensory loss. The second patient was a 58 year old woman who had complained 
for 12 months of gradually increasing weakness of her shoulder muscles. She too 
was unable to lift her arms above her head, had difficulty in combing her hair and 
could not bring her arms together in front of her. Walking became difficult and 
her legs tired easily. Examination of the muscular system was similar to that 
of the previous patient. Muscle biopsies were performed on both of these patients 
and histologically showed the changes later described by Shy. 
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Case Report 


. A 69 year old white man was admitted to Colorado General Hospital on Septem- 
ber 27, 1951, comiplaining of weakness of his arms and legs and difficulty in swallowing 
for four months. 

The patient had been well and able to work as a sheep-herder until approximately 
four months prior to admission, when he noted difficulty in rising from a chair, 
climbing stairs and raising his arms above his head. At the same time he began 
to have increasing difficulty in swallowing solid foods, which progressed until he was 
subsisting on a liquid and finely puréed diet; his weight had decreased from 155 to 
142 pounds. He fell frequently when attempting to walk without assistance. 

The patient's past history was unremarkable. He was unable to recall the causes 
of his parents’ or grandparents’ deaths, but was certain that there was no family 
history of any muscular disorders. His five siblings and five children were all in good 
health. 

Physical examination showed a well developed, rather poorly nourished elderly 
Spanish-American man who was able to walk only a few steps at a time with a 
waddling, shuffling, uncertain gait. He was unable to raise himself unassisted either 
from a chair or from a supine to a sitting position in bed. He could not lift his arms 
above the horizontal, yet there was normal strength in his hand grip bilaterally. 
Marked wasting was present in the deltoid muscles, particularly on the left and, to 
a lesser degree, in the gluteus and quadriceps muscles bilaterally. The intrinsic 
muscles of the hands and feet appeared normal. Tendon reflexes were diminished 
but equal bilaterally and no pathologic reflexes were elicited. No evidence of cere- 
bellar dysfunction was noted. Cranial nerves appeared intact and, despite the dys- 


Fic. 1. Biopsy specimen before therapy started. Longitudinal section of muscle. 
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phagia, the palate lifted symmetrically. Pain, temperature, position and vibratory 
sense were all unimpaired. 

Laboratory findings revealed a negative urinalysis and normal blood count and 
morphology. Blood chemistry determinations showed the following: fasting blood 
sugar, 98 mg. per cent; non-protein nitrogen, 28 mg. per cent; creatinine, 1.1 mg. 
per cent; total plasma proteins, 6.12 gm.; albumin, 3.06; globulin, 3.06; serum sodium, 
135 mEq.; potassium, 4.3 mEq. The blood Wassermann test was positive on several 
occasions, with quantitative Kahn positive in a dilution of 1:10. Cerebrospinal fluid 
studies for cells, Kolmer’s reaction and colloidal gold curve were negative; proteins, 
chlorides and glucose were within normal limits. Electrocardiograms were unre- 
markable. 

Neither esophagoscopy nor roentgenograms of the esophagus and upper gastro- 
intestinal tract demonstrated any obstructive lesion. However, fluoroscopic ex- 
amination with a barium swallow disclosed a defect in the swallowing mechanism. 
The barium “pooled” in the oropharynx and, after a lag of a few moments, very 
slowly trickled down the esophagus. 

Muscle power was graded by the department of physiotherapy ; marked weakness 
of the deltoid, biceps, gluteus and quadriceps femoris muscles was recorded. 

A biopsy of the deltoid muscle was performed on the fourteenth hospital day. 
Histologic studies revealed focal degeneration of muscle fibers, with varying degrees 
of necrosis in these areas, accompanied by phagocytosis and sarcolemmal proliferation. 
Round cell infiltration was present within muscle fibers but not in the interstitium. 
In some muscle fibers the only abnormality was loss of cross-striations (figures 1, 2 
and 3). Since the microscopic findings were similar to those in Shy and McEachern’s 
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description of “menopausal” muscular dystrophy, cortisone therapy was recommended 
for this patient. 

On November 2, 1951, the daily injection of 100 mg. cortisone, intramuscularly 
in two depots, was started. After a week of steroid therapy the patient was able to 
rise from a chair and walked unaided. Within two weeks he was able to lift his 
arms above his head, although some limitation of motion of his shoulder joints per- 
sisted. During this period he also showed striking improvement in his ability to 
swallow, and after three weeks of cortisone he was eating all solid foods with ease. 
Fluoroscopy was repeated on his twentieth treatment day and, in contrast to the 
previous examination, the barium now passed from the oropharynx to the esophagus 
without delay. Muscle tests, repeated at weekly intervals, showed a progressive in- 
crease in strength of those muscles most affected initially. 

The cortisone dosage was decreased to 50 mg. daily on the thirty-third treatment 
day, to 25 mg. on the forty-fourth day and discontinued on the fiftieth day. Six days 
prior to the discontinuance of cortisone, oral administration of alphatocopherol, 75 mg 
daily, was started. The patient showed no tendency to relapse on tocopherol. Two 
days before discharge he was able for the first time to lift himself from a supine to a 
sitting position in bed, and a final muscle test revealed further gain in muscle strength. 

A muscle biopsy was again secured when the cortisone administration was com- 
pleted; histologic sections showed none of the areas of degeneration previously de- 
scribed (figure 4). It is possible that this marked change may have been due to an 
error of sampling. However, the areas of degeneration were so numerous in the 
original sections that we believe the second biopsy represented real change as the 
result of treatment. 


Biopsy before therapy started. Higher magnification. 
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Fic. 4. Biopsy of muscle after 50 days of cortisone therapy. 


The patient showed no adverse reactions to cortisone or tocopherol. During the 
course of therapy non-protein nitrogen, fasting blood sugar, serum sodium and serum 
potassium values remained at control levels. The blood pressure did not rise, the 
urinary output did not decrease, and there was no evidence of edema formation. The 
pattern of the electrocardiograms remained unchanged. As the patient’s ability to 
swallow solid foods improved he gained weight steadily, from 133 pounds to 149 
pounds. He was discharged on his fifty-sixth hospital day on a regimen of oral alpha- 
tocopherol, 75 mg. daily. 

III. Ertotocy 


As with other muscular dystrophies, the origin of climacteric muscular dys- 
trophy is not known. Neither Bramwell nor Nevin attempted to discuss this 
aspect of the disease. Heredity does not seem to play a part. Shy" believes 
that the relationship of this condition to the climacteric is significant, and implies 
that a steroid metabolic factor may be involved in precipitating the syndrome. 
He further states that, of the many types of myopathies treated with wheat germ 
oil, the most consistent response was shown by patients with this dystrophy. 


IV. PATHOLOGY 


Malamud ° and Pappenheimer,'® "' in studying young rats deficient in vitamin 
E, have observed histologic changes in striated muscle which closely resemble the 
lesions described by Nevin and Shy and are unlike those found in any of the other 
muscular dystrophies. 
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The outstanding histopathologic feature in climacteric muscular dystrophy is 
the finding of focal areas of muscle fiber degeneration throughout the microscopic 
section. In these regions the sarcolemmal cells are increased in number and are 
larger and paler than normal ; accompanying them are accumulations of phagocytic 
cells within the muscle fibers. 

The foci of necrosis may be surrounded by entirely normal muscle fibers, but 
within the focus itself the fibers are broken up into irregular and sometimes 
hyaline masses, associated with the cellular infiltrates which represent both sar- 
colemmal nuclei and phagocytic cells. The picture differs from that of myositis 
in that there is an absence of interstitial and perivascular infiltration. According 
to Nevin, the earliest evidence of muscular degeneration is seen in those fibers 
which demonstrate only a slight narrowing and marked increase in the number of 
sarcolemmal nuclei, with no loss of normal cross-striations. In the more ad- 
vanced lesions of the disease there may be considerable replacement of muscle 
substance by fat and connective tissue, making it indistinguishable from other 
muscular dystrophies. 

Shy and McEachern differentiate the muscle lesions of dystrophies from those 
of neurogenic muscular atrophies principally on the basis of the distribution of 
degenerated fibers. In the atrophic muscle, groups of fibers representing “motor 
units” show the characteristic degenerative changes. In the dystrophies, on the 
other hand, the changes are more focal and in the early stages involve only isolated 
muscle fibers surrounded by normal, unaffected muscle. In addition, necrosis, 
phagocytosis and loss of cross-striations occur earlier in the dystrophies and later 
in the neural atrophies. 

As noted previously, the lesions found in the muscles of patients with cli- 
macteric muscular dystrophy are identical to those described in vitamin E deficient 
animals. Recently, however, Malamud and his group have found changes in the 
spinal cords of these animals, most marked in the dorsal columns, which clinically 
do not seem to occur in this group of human patients. 


V. Picture 


The onset of this condition is insidious. One of the earliest symptoms is a 
tendency to unpredictable falls caused by the legs suddenly collapsing. The 
individual may still be able to walk for some distance on level ground ; however, 
as the condition advances the falls become increasingly incapacitating. Inability 
to rise from a supine position is another early sign. Progressive weakness of 
the shoulder girdle and hip muscles usually follows, causing difficulty in raising 
the arms above the head, bringing the arms together in front of the chest, and 
performing such acts as brushing garments. Ass the process continues, a waddling 
gait becomes evident and the patient can no longer climb stairs. The loss of 
strength is much greater in the proximal muscle groups than in the distal ones. 
Wasting does not keep pace with weakness and appears only in the later stages 
of the disorder, principally in the girdle musculature. 

Examination of the individual muscles reveals marked weakness of the 
iliopsoas muscles, the quadriceps femoris group, the glutei and the adductors of 
the lower extremities. In the upper extremities the supraspinati, the infraspinati, 
the deltoids, serrati, triceps and biceps are usually most affected. On palpation 
the affected muscles seem soft and lacking in normal tonus and resilience. As 
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noted by Shy and McEachern':* later, when fibrotic changes develop, the 
muscles become hard to palpation. Contractures are rarely seen. 

Deep reflexes may be depressed in proportion to the severity of the involve- 
ment. Most of the muscles contributing to the tendon reflexes are relatively 
unaffected and hence the reflexes remain lively. The muscles supplied by the 
cranial nerves are usually not involved. The upper pharyngeal group, however, 
may become impaired, and dysphagia has been noted. There is no sensory im- 
pairment, and pain is not a prominent feature. 


VI. THerapy 

Nevin’s attempt to treat his two patients with glycine was entirely without 
success and their condition progressed unchecked. It was not until Rabinovich 
and his co-workers recognized the similarity between the lesion of menopausal 
muscular dystrophy and that of vitamin E deficiency in animals, and treated five 
patients with wheat germ oil, that any reversal of the clinical picture was ob- 
tained. This group of workers gave their patients an oral dosage of wheat germ 
oil equivalent to 65 mg. of mixed tocopherols daily, with very striking improve- 
ment in three of the five. All three patients showed a tendency to relapse when 
tocopherol was discontinued; therefore the drug had to be administered on a 
maintenance schedule to preserve improvement. 

The most uniformly successful results have been obtained by Shy and his 
group *'* with the administration of cortisone. The drug was given in a dosage 
of 100 mg. daily in two intramuscular depots for 21 days, followed by a main- 
tenance dose varying from 200 mg. weekly to 200 mg. every second day, de- 
pending upon the requirements of the individual. All of the patients relapsed 
within a week when a cholesterol placebo was substituted for the cortisone in- 
jections, but they were able to regain their improved muscular status when 
adequate therapy was resumed. Shy has found that oral cortisone serves as well 
as the intramuscular route, provided a dosage of approximately one and one-half 
times the intramuscular maintenance dose is given. Side effects of cortisone 
therapy have been dealt with as encountered, by means of a low sodium diet, 
diuretics and estrogen administration. 

Although our patient was given cortisone for 50 days before alphatocopherol 
was substituted for the steroid, further clinical trial may show that an initial course 
of only two to four weeks of cortisone, 100 mg. intramuscularly daily, may be 
adequate preparation for the maintenance administration of alphatocopherol, 75 
mg. daily orally. The weekly cost of this dosage of alphatocopherol is only ap- 
proximately $1.15, as against approximately $9.00 a week for the average corti- 
sone maintenance dose, so that the saving to the patient is considerable. 


VII. Discussion 


Because of its late onset, climacteric muscular dystrophy is doubtless fre- 
quently mistaken for the general debility of old age ; the disorder will be diagnosed 
only as it is recognized as a definite clinical entity. Since the first few cases were 
observed in women, Shy called the syndrome “menopausal muscular dystrophy.” 
As more cases have been reported, however, it has become apparent that men are 
also affected, and therefore we feel that the term “climacteric muscular dystrophy” 
is more suitable. 
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Despite the occurrence of the dystrophy during the climacteric, no definite re- 
lationship to endocrine dysfunction has been established. Similarly, the resem- 
blance between the pathology in this condition and that in experimental vitamin 
E deficiency merely suggests an analogy between the two, and further investiga- 
tion will be needed before conclusions are warranted. 

Unfortunately, none of the previous investigators procured muscle specimens 
following therapy. Therefore, evaluation of the apparently reversible organic 
changes which we noted in our second biopsy must await additional observation 
with similar histologic studies. The fact that, in some instances, dramatic im- 
provement has been observed within a week after the initiation of therapy, and 
relapse within a few days after discontinuance, may indicate that functional changes 
precede organic ones in this dystrophy. 

This disease relapses when cortisone therapy is discontinued. Therefore, it 
seems at the present time that again we are encountering the usual action of the 
adrenal steroids in producing a partial or complete remission of the clinical mani- 
festations of a disease process without influencing the primary etiologic factor. 

Because good results have been obtained in some cases with tocopherol, and 
because this drug is both less expensive and more innocuous than cortisone, it 
would seem worthwhile to try it for maintenance dosage in all cases of climacteric 
muscular dystrophy after an initial course of cortisone. Shy has stated that these 
patients require continued medication to the same extent that diabetics require 
continued insulin. Therefore, the drug of choice would be the least expensive 
and safest one that would maintain function at an optimal level. 

The patient with climacteric muscular dystrophy is severely curtailed in his 
activity, suffers insidious, progressive weakness, and in the later stages of the 
disease may show irreversible fibrosis of muscle tissue. Therefore it is highly 
desirable that more physicians become familiar with the clinical features of this 
syndrome so that treatment may be instituted early. 


SUMMARY 


1. The literature on climacteric muscular dystrophy is reviewed. 

2. The etiology, pathology, clinical picture and therapy of this syndrome are 
discussed. 

3. A case treated with cortisone and alphatocopherol is presented. 
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EDITORIAL 


SARCOIDOSIS: RANDOM OBSERVATIONS 


Tue publication of several recent surveys *** of large groups of cases 


of sarcoidosis, either personally observed or collected from the literature, 
makes it possible now for the clinician to obtain a broad perspective of this 
interesting problem. Such a perspective should prove valuable not only 
in providing clues for further etiologic investigation, but also for a more 
rational approach to clinical management. 

In common with the history of other diseases, the lesions of sarcoidosis 
first responsible for its recognition as a clinical entity, i.e. involvement of the 
skin and bones, seem now to be of relatively lesser importance in case finding. 
The high incidence of thoracic pathology in sarcoidosis, on the other hand, 
coupled with the widespread performance of routine chest x-rays will un- 
doubtedly continue to expose many unsuspected cases. It is somewhat 
paradoxical that while the only firm basis for the diagnosis of sarcoidosis 
lies in the demonstration of the characteristic pathologic lesion, these lesions 
are by no means absolutely pathognomonic for the disease. Many diseases 
of known etiology produce tissue reactions closely resembling those of sar- 
coidosis. Much semantic confusion has occurred from the failure tc make 
a careful distinction between the “sarcoid reaction” of such entities as leprosy, 
brucellosis, histoplasmosis, ete. and the disseminated disease, sarcoidosis. 
It is the opinion of most careful observers that despite the non-specificity of 
the tissue reaction, the concept that sarcoidosis is an entity or that it is due 
to a single etiologic agent is no way prejudiced. 

Almost from the very beginning there has been a large body of opinion 
which has maintained that sarcoidosis is an aberrant form of tuberculosis 
due either to a variety of tubercle bacillus other than the human type, or 
to infection with an attenuated form of human tubercle bacillus, or invasion 
of an individual resistant or partially immune to this organism.* No useful 
purpose would be served in reviewing the numerous contributions to this 
aspect of the problem. Suffice it to say that there is no convincing evidence 
that any of these hypotheses is correct. There is no doubt, however, that 
tuberculosis does occur as a complication of some 15 to 25 per cent of cases 
of sarcoidosis. Attempts to incriminate the tubercle bacillus as the etiologic 
agent through immunological investigations have been equally unconvincing. 
A high percentage of patients with sarcoidosis, varying from 60 to 90 per 
cent in different series, has been found to be insensitive to the tuberculin 
test. This has been interpreted by the proponents of a tuberculous etiology 

1 Longcope, W. T., and Freiman, D. G.: A study of sarcoidosis, Medicine 31: 1, 1952. 

2 Freiman, D. G.: Sarcoidosis, New England J. Med. 239: 564, 709, 743, 1948 

* Ricker, W., and Clark, M.: Sarcoidosis. A clinico-pathological review of 300 cases, 


including 22 autopsies, Am. J. Clin. Path. 19: 725 1949. 
* Pinner, M.: Non-caseating tuberculosis, Am. Rev. Tuberc. 37: 960, 1938. 
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as indicating a partially immune state of the patient with sarcoidosis. Yet 
patients with sarcoidosis who develop definite signs of active tuberculosis 
have been noted then to become tuberculin sensitive. Investigations by 
other immunologic technics—complement-fixation, the hemagglutination 
reaction of Middlebrook and Dubos *—have also failed to support the con- 
cept of tuberculosis as the etiologic factor. 

Generalizations of all sorts seem to be particularly hazardous in a disease 
with such protean manifestations as sarcoidosis. The etiologic studies with 
reference to tuberculosis, cited above, are a case in point. Another is the 
factor of racial incidence. In the United States there is no doubt that sar- 
coidosis is more prevalent in negroes than in whites, yet a survey of the 
European literature fails to support such a racial predilection. A recent 
epidemiologic study of 226 cases of sarcoidosis in military personnel by 
Michael et al.° demonstrated that 88 per cent came from the southern United 
States. This was true for both negro and white groups. Even among the 
negro group those born in the South showed an incidence of 24.63 per 100,- 
000 inductees, as compared to an incidence of 1.58 per 100,000 in those with 
a northern birthplace and 6.11 per 100,000 in those born in the west. A 
further difference was noted with regard to a rural or urban birthplace. The 
former predominated. Such provocative data, although incomplete, chal- 
lenge the concept of the importance of a constitutional factor in sarcoidosis. 
On the other hand they lend credence to the idea that the predominance of 
negroes may be a regional factor and that the etiologic agent, whatever it is, 
is more heavily concentrated in the southern United States. 

The active sarcoid lesion is a cellular tubercle composed of large, pale, 
epithelioid cells with associated prominent giant cells. The entire cellular 
mass often stands out in bold relief as an “inlay” in the midst of undistorted 
lymph node architecture or amidst the collagen fibers of the corium of the 
skin. The character of the process is essentially similar in all locations in 
the body and the size of the lesion depends largely on the number of indi- 
vidual “sarcoids.”” The clusters occur near small lymphatic channels (peri- 
bronchial, peri-vascular, subpleural, etc.). It is primarily an_ interstitial 
process and increase in size of the conglomerate lesion appears to depend 
on the number of individual granulomata. Functional impairment, when it 
occurs, is due to pressure and distortion. This is equally true for the 
alveoli of the lung and the articular surfaces of the finger joints. It is un- 
doubtedly for this reason that sarcoidosis can exist for so long in the lungs 
without producing functional changes and can also cause severe distortions 
of the fingers without interfering with their function. Although complete 
resolution of sarcoid lesions seems possible on the basis of clinical evidence, 
the more common fate is healing by a process of fibrosis. The clinical pic- 


5 Fleming, J. W., Runyon, E. D., and Cummings, M. M.: An evaluation of the hemag- 
glutination test for tuberculosis, Am. J. Med. 10: 704, 1951. 

6 Michael, M., Jr., Cole, R. M., Beeson, P. B., and Olson, B. J.: Sarcoidosis: preliminary 
report on a study of 350 cases with special reference to epidemiology, Am. Rev. Tuterc. 62: 


403, 1950. 
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ture is apparently determined by the following factors: (a) location of lesion, 
(b) size of conglomerate masses, (c) complicating infection. In the main, 
the serious manifestations of the disease are due to mechanical interference 
with function. 

Of particular interest is the presence of inclusions in the giant cells in 
approximately 30 per cent of the cases. These are of three types—asteroid 
or radial inclusion bodies, the so-called Schaumann body, and an irregular, 
poorly staining anisotropic fragment resembling a crystal or minute fragment 
of glass or silica. These are considered non-specific and not pathognomonic 
of the disease. The last type of inclusion is said to be more common in 
sarcoids of the skin and subcutaneous tissue, especially those associated with 
trauma. It is of interest that the so-called Schaumann body has also been 
observed in lesions resulting from exposure to beryllium compounds. 
Knowledge of the systemic manifestations of beryllium intoxication is of 
relatively recent origin, dating only from 1946.’ In general, the clinical and 
pathological aspects of berylliosis, as known at present, differ from those 
of sarcoidosis. It seems likely, however, that additions to our clinical in- 
formation regarding this subject will be forthcoming in the future.“ The 
possible relationship to some form of sarcoidosis will be watched with 
interest. 

The clinical course of sarcoidosis seems best described by the adjectives, 
variable, erratic, unpredictable. In many cases the time of onset of the 
disease can never be determined. It may be present without producing any 
clinical manifestations and be picked up by accident at autopsy or as a result 
of routine chest x-ray. In a series of 200 cases in army personnel reported 
by Ricker and Clark,* 42 or 14 per cent had fairly extensive pulmonary 
lesions on x-ray without clinical symptoms. From this asymptomatic ex- 
treme on the one hand, it is possible to jump to the other extreme in which 
marked pulmonary dysfunction, ocular difficulties, extensive skin and lymph 
node involvement are observed. Neither extreme is characteristic of the 
usual case of sarcoidosis. In the main, sarcoidosis might be characterized 
as a chronic process showing sluggish progression and widespread dissemina- 
tion which heals slowly, relapses frequently, and harms largely by mechanical 
injury. It is difficult to know when and if recovery occurs. Conclusive 
evidence of recovery has rarely been obtained. In this regard, it is of in- 
terest to mention one of Boeck’s original cases of sarcoid of the skin which 
was first observed in 1896 and died in 1940, at the age of 80, from a hyper- 
nephroma. At autopsy no trace of sarcoidosis was found anywhere.’ 

Sarcoid lesions which can be observed, such as those of the skin, may 
remain unchanged for years. Cases adequately followed over a long period 


* Hardy, H. L., and Tabershaw, I. R.: Delayed chemical pneumonitis occurring in 
workers exposed to beryllium compounds, J. Indust. Hyg. and Toxicol. 28: 197, 1946. 

® Sterner, J. H., and Eisenbud, M.: Epidemiology of beryllium intoxication, Arch. Ind. 
Hyg. and Occup. Med. 4: 123, 1951. 

® Danbolt, N.: Re-examination of Caesar Boeck’s first patient with “multiple benign 
sarcoid of the skin,” Schweiz. med. Wehnschr. 77: 1149, 1947. 
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of time may show gradual spread from one site to another. Regression 
may occur in one area, while progression occurs in another. Serial chest 
x-rays have also permitted accurate observations of the course of pulmonary 
sarcoidosis. In a group of 37 such cases seen at the Massachusetts General 
Hospital,’ 23 cleared up almost completely in a period of seven weeks to three 
years. Three patients in the group showed progression of the pathology. 
Eleven remained stationary during a period of observation ranging from 
three months to four years. 

In the older literature on sarcoidosis, the dermatologic manifestations 
dominated the clinical picture. Now, this aspect of the disease occupies a 
relatively small role in the general clinical picture. In various series skin 
lesions occurred only in some 15 to 20 per cent of the cases. They are 
apparently more common in negroes and when present are almost always 
associated with other manifestations of the disease. 

A survey of 92 autopsied cases * revealed pulmonary and lymph node 
involvement in 86 per cent, hepatic pathology in 65 per cent, splenic changes 
in 63 per cent, cardiac and renal implication in about 20 per cent. Of par- 
ticular interest are the ocular manifestations of sarcoidosis. The incidence 
again varies in different series of cases, ranging from 8 to 64 per cent. Iritis 
and uveitis, the commonest lesions, may precede by months or years other 
manifestations of the disease. One ocular syndrome, uveo-parotid fever, 
described by Heerfordt in 1909, is regarded as a manifestation of widely 
disseminated disease in an active state. Cases of this type occur usually 
in young persons and are associated with systemic symptoms such as fever, 
malaise, gastrointestinal disturbances, joint pains, etc. Bilateral parotid 
swelling occurs in somewhat more than 50 per cent of the cases. Facial 
palsy occurs in perhaps a third of the cases and may be bilateral. The 
paresis is temporary and clears as the acute stage subsides in a period of 
several weeks to months. Although remarkably little evidence of hepatic 
dysfunction is noted clinically, this organ seems to be the seat of sarcoid 
lesions in a considerable percentage of cases. The increasing employment 
of punch biopsy of the liver, clinically, will undoubtedly provide more data 
on the incidence of hepatic pathology. In a recent study, Klatskin and 
Yesner ‘* obtained pathological evidence of liver involvement in 15 biopsies 
in 15 patients. 

Undoubtedly, the most serious aspects of sarcoidosis are seen in those 
cases in which cardio-pulmonary dysfunction occurs or in which serious 
ocular involvement results in blindness. For the most part, involvement 
of the heart occurs secondary to extensive pulmonary fibrosis. Occasion- 
ally instead of the syndrome of cor pulmonale, direct infiltration of the myo- 
cardium by sarcoidosis has been found. Pulmonary pathology is quite 
varied. The lesions may assume a disseminated miliary character, or con- 

10 Klatskin, G., and Yesner, R.: Hepatic manifestations of sarcoidosis and other granu- 


lomatous diseases: a study based on histological examination of tissue obtained by needle 
biopsy of the liver, Yale J. Biol. and Med. 23: 207, 1950. 
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sist of nodular infiltrations which later become confluent. Involvement of 
hilar nodes is quite common. The roentgen appearance is so variable that a 
positive diagnosis can usually be made only in conjunction with other find- 
ings. The lesions may remain stationary for months or years. They may 
recede or progress. Pleural effusions are rare. 

Various metabolic changes occur in sarcoidosis, but again only in certain 
proportions of the cases. Among the commoner findings are moderate 
hyperglobulinemia and hypercalcemia. Hemolytic anemia, neutropenia, and 
thrombocytopenia have been reported in association with sarcoidosis of the 
spleen. Cystic changes in the small bones of the hands and feet, although 
commonly searched for, occur only in some 15 to 20 per cent of the cases. 

Even a cursory survey of the protean character of sarcoidosis makes ap- 
parent the problem of evaluation of any therapeutic procedure in this disease. 
Until recently, all therapeutic measures seemed to possess little virtue. A 
series of reports on the effects of ACTH and cortisone on sarcoidosis has 
recently appeared.’*'*'* There seems to be no doubt that objective and 
subjective improvement of various types of lesions has occurred under the 
influence of these hormones. Fresh lesions were more responsive than 
older ones. A considerable proportion, however, relapsed when therapy was 
terminated. These agents may provide a partial answer to the problem of 
prevention of serious ocular damage and improvement of respiratory dys- 
function in sarcoidosis. Further evaluation, including the etiologic sig- 


nificance of the response, must await the accumulation of more data. 
Mixton S. Sacks, M.D. 


tt Sones, M., Israel, H. L., Dratman, M. B., and Frank, J. H.: Effects of cortisone in 
sarcoidosis, N. England J. Med. 244: 209, 1951. 

12 Galdston, Weisenfeld, S., Benjamin, B., and Rosenbluth, M. B.: Effect of ACTH 
in chronic lung Fk Am. J. } Med. 10: 166, 1951. 

18 Siltzbach, L. E.: Effects. of cortisone in sarcoidosis: a study of 13 patients, Am. J. 
Med. 12: 139, 1952. 
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Atlas of Tumor Pathology. 

Tumors of the Peripheral Nervous System. Section II, Fascicle 6. By ARTHUR 
Purpy Stout, M.D., Professor of Surgery, Columbia University, College of 
Physicians and Surgeons, New York City. 57 pages; 60 cents. 1949. 

Teratomas. Section III, Fascicle 9. By Rupert A. Wixuis, D.Sc., M.D., F.R.C.P., 
Professor of Pathology, University of Leeds Medical School, Leeds, England. 
58 pages; 50 cents. 1951. 

Tumors of the Mediastinum. By Hans Georce ScuHtumMBercer, M.D., Professor 
of Pathology, Ohio State University, College of Medicine, Columbus, Ohio. 88 
pages; 75 cents. 1951. 

Tumors of the Carotid Body and Related Structures (Chemoreceptor System). 
Section IV, Fascicle 16. By Puiip M. LeCompete, M.D., Pathologist, Faulkner 
Hospital, Boston, Massachusetts, etc. 40 pages; 45 cents. 1951. 

Tumors of the Adrenal. Section VIII, Fascicle 29. By Howarp T. Karsner, 
M.D., Medical Research Advisor, Bureau of Medicine and Surgery, U. S. Navy, 
etc. 60 pages; $1.00. 1950. 

Tumors of the Breast. Section 1X, Fascicle 34. By Frep W. Stewart, M.D., 
Pathologist to Memorial Hospital, etc. 114 pages; $1.10. 1950. Each section 
26 x 20 cm. (paper-bound). Published by the Armed Forces Institute of 
Pathology under the auspices of the Subcommittee on Oncology of the Com- 
mittee on Pathology of the National Research Council, Washington, D. C. 


A good description of the Atlas is found in the Introduction: “An atlas of tumor 
pathology differs from a textbook in that it aims to give preéminently a pictorial 
representation of the many structural variants which characterize the many kinds of 
neoplasms.” This fundamental principle is maintained throughout the fascicles al- 
ready published. The Atlas is made up of a large number of fascicles (chapters), 
each published in a separate small paper-bound volume which can be grouped as de- 
sired. Although the fascicles are written by many authors, each tumor is considered 
in a uniform order. Each contributor states what he believes to be the truth and, 
for the sake of brevity, does not engage in lengthy discussions of controversial matters. 
All drafts of the individual contributors are submitted to a competent critic chosen by 
them and then are reviewed by the subcommittee as a whole, assuring to the reader 
the opinion of a number of pathologists. 

There are 11 sections, each dealing with some generalized subject, such as 
“Tumors of the Skin and Cutaneous Melanomas,” or “Tumors of the Lower Res- 
piratory Tract and Thoracic Content.” These sections are then broken down into 
several fascicles, making a total of 39 fascicles. For example: In Section VIII, 
Tumors of the Urogenital System and Adrenals, there are four fascicles with several 
subdivisions. Each fascicle takes up a subject, such as tumors of the adrenals, tumors 
of the kidneys, tumors of the bladder, etc., individually. Such fascicles are well illus- 
trated with clinical photographs of gross pathologic specimens and many photomicro- 
graphs. The text is brief and descriptive, making it possible for the reader to obtain 
information about a given tumor quickly without having to peruse a lot of unnecessary 
reading. 

Unfortunately, color photomicrographs are few because of the tremendous ex- 
pense involved. However, the black-and-white photomicrographs are well done. 
This Atlas is an excellent reference book for pathologists as well as any clinician who 
is interested in improving his knowledge in the pathology of neoplasms. It is a 
valuable addition to the literature of tumors. , 
G. E. W. 
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Diabeiic Glomerulosclerosis: The Specific Renal Disease of Diabetes Mellitus. By 
Harovp Rirkin, M.D., F.A.C.P.; Louts Lerrer, M.D., Ph.D.; and James Berx- 
MAN, M.D. 102 pages; 14.5 x 22.5cm. Charles C. Thomas, Springfield, Illinois. 
1952. Price, $3.50. 


This volume offers a critical summary of current knowledge of diabetic glomerulo- 
sclerosis based primarily on the authors’ careful clinical and pathologic studies of 
an adequate number of patients over an adequate period of time. They stress the 
specificity of hyaline bali glomerular lesions and the lack of specificity of more diffuse 
lesions. They point out repeatedly the value of looking under a polarizing microscope 
for anisotropic fatty cells and casts in the sediment of acid urine freshly obtained from 
patients in whom the possibility of diabetic glomerulosclerosis may be entertained. 

They detail the natural history of the clinical variants of the disease and the 
clinical and laboratory data available, and evaluate what has been written about the 
pathology and pathogenesis of this disease. A chapter on laboratory aids in diagnosis 
has photomicrographs of the same doubly refractile lipoid casts and cells in ordinary 
and polarized light. Advice is given on the differential diagnosis of diabetic glo- 
merulosclerosis in younger and older diabetic patients. The final section on treat- 
ment and possible prevention closes with the authors’ request to physicians for further 
intensive study of patients who may develop this disorder. 

This monograph, because of its detail and clarity, may be read with profit and 
pleasure by all physicians who in any capacity touch on the problems of patients with 
diabetes mellitus. 


Rheumatic Diseases: Based on the Proceedings of the Seventh International Congress 
on Rheumatic Diseases. Prepared by the Committee on Publications of The 
American Rheumatism Association, CHartes H. Stocums, M.D., Chairman; 
Howarp F. Pottey, M.D., Witttam D. Rosinson, M.D., Ricuarp T. Situ, 
M.D., Cuartes Racan, M.D., Epwarp F. Rosenserc, M.D., and Cartos Sacasa, 
M.D. 449 pages; 16.5 x 25.5 em. W. B. Saunders Co., Philadelphia. 1952. 
Price, $12.00. 


This volume is a series of cases presented at the Seventh International Congress 
on Rheumatic Diseases held in New York City in 1949. The committee on publica- 
tion has attempted to glean from the many articles originally presented, the best of 
the lot, and has set them up in an orderly fashion. Beginning with those articles 
relating to arthritis in general, there appear in sequence papers concerning rheumatoid 
arthritis, fibrositis, psychogenic rheumatism, osteoarthritis, newer concepts of therapy, 
and, finally, laboratory and investigative studies. Included in this array is the now 
classical paper of Hench and his collaborators on the use of cortisone in the treat- 
ment of rheumatoid arthritis. The dramatic effect of this work is lost by the lack 
of illustrations which highlighted the original presentation. 

Other papers and discussions presented are both interesting and stimulating. 
For instance, two excellent articles on the increasing frequency of acute, early rheu- 
matoid arthritides in older people, beyond the now accepted age group for the ap- 
pearance of this disease; also the work on ACTH in gout and gouty arthritis. 

The volume on the whole is well edited, and should prove an excellent reference 
to supplement the few existing texts on rheumatic diseases. 

L. A. K. 
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A Stereoscopic Atlas of Human Anatomy. Section 1: The Central Nervous System— 
in 4 volumes—with 34 View-Master Reels, and including a View-Master Stereo- 
scope with light attachment and batteries. By Davin L. Bassett, M.D., Asso- 
ciate Professor of Anatomy, Stanford University, California. Approximately 
500 pages; 17.5 x 21.5 cm. Sawyer’s Inc., Portland, Oregon. 1952. Price: 
Section I—238 three-dimensional Kodachrome transparencies on 34 View-Master 
reels with 4 compact volumes containing over 500 pages of descriptive text and 
illustrations, $27.50. Section I, as above, with the Sawyer $2.00 View-Master 
without light attachment, $29.50. Section I, as above, with the $7.00 View- 
Master containing light attachment with transformer and cord for continuous 
lighting (for A.C. only), $34.50. 


The Stereoscopic Atlas of the Central Nervous System by Dr. Bassett will un- 
doubtedly be hailed as a great advance in the use of visual aids in medical education. 
This Atlas must be seen to be fully appreciated. Words cannot describe the excel- 
lence of the views that reflect not only the great care exercised in selecting and pre- 
serving the original material, but also the well planned and skillful dissections. These 
have been photographed by a photographer who undoubtedly had abundant experience 
in color photography. The combination resulted in a beautiful series of stereoscopic 
pictures showing every stage of a very complete set of illustrations of the central 
nervous system. Practically every structure demonstrable by means of dissection has 
been covered in this Atlas. 

The B.N.A. terminology has been used throughout. The stereoscopic photo- 
graphs were not labeled directly, but key drawings were prepared as tracings from 
photographic enlargements of the original views. The drawings are adequately 
labeled and serve as labels for the photographs. The anatomist will find these views 
of step-by-step dissections, with each step preserved at the point of its greatest per- 
fection, to have great value in teaching neuro-anatomy to medical students. The 
busy physician or surgeon desiring a short, quick review of topographical relations 
of structures of the central nervous system will find the ease of use and accessibility 
and clarity of detail ideal for their purpose, and will be able to review any dissection 
at a moment's notice. The extensive index makes it possible to examine a series of 
sections of any part of the central nervous system in which one may be interested. 

There are in all, 238 three dimensional kodachrome transparencies in true full 
color. These show views of the general relationships of the brain and meninges 
within the cranial wall, dissections of the cerebrum, cerebellum, brain stem, and trans- 
verse sections of the brain stem. In many instances, cut surfaces are shown in re- 
lation to the remainder of the brain so that the location of nuclei on tracts can be 
correlated with surface features. There is one series of pictures on the exploration 
of the spinal cord and meninges in situ that is especially practical and valuable. An- 
other series depicts radiographs of the brain, illustrating the various types of angio- 
grams in various phases. A number of views, front and side views, were included 
in the latter series. 

The Atlas will be of great value not only to beginning medical students, but to 
teachers of anatomy and educators in other departments of the medical school. It 
will be a boon to neurosurgeons and others desiring a concise, accurate, and graphic 
review of human anatomy. It will make it possible for practitioners to have the 
benefit of weeks of dissecting room demonstrations by simply devoting a single evening 
to the use of this Atlas. It is indeed a great contribution along the lines of improved 
efficiency in medical education skillfully executed and artistically presented. It will 
help to meet a growing need for telescoping courses in the medical curriculum. The 
Atlas may also be regarded as a step in the direction of the development of better 
methods of postgraduate medical self-education. These are all commendable, and it 
may be predicted that the Atlas will be widely used. 

F. H. J. F. 
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The Treatment of Injuries to the Nervous System. By Donato Munro, M.D., 
F.A.C.S. 284 pages; 16 x 24cm. W. B. Saunders Co., Philadelphia, Pa. 1952. 
Price, $7.50. 


Dr. Donald Munro is an expert on the treatment of injury to the spinal cord. 
In this book the 115 page section devoted to spinal cord injury is well organized, 
well written and authoritative. That portion of the text concerned with cranio- 
cerebral trauma is concise and quite readable; but much abbreviated, often at the 
expense of accuracy. Some of the therapeutic recommendations would not be ac- 
cepted outside the author's own clinic, as Dr. Munro himself suggests in the Preface. 

There are abbreviated chapters on injury of peripheral and cranial nerves and 
of the autonomic nervous system. In addition there are three essays on rehabilitation, 
one by the vice-president of an insurance company. 

This book probably will find varied use by medical students and house officers. 
The section devoted to the spinal cord can be enthusiastically recommended to all 
neurologists, orthopedic and neurologic surgeons and to the many whose skills are 
required in the successful treatment and rehabilitation of patients with spinal cord 
injuries. 


Correlative Cardiology: An Integration of Cardiac Function and the Management of 
Cardiac Disease. By Cart F. Suarrer, M.D., F.A.C.P., and Don W. CHAPMAN, 
M.D., F.A.C.P., Baylor University College of Medicine. 525 pages; 16 x 24 
em. W. B. Saunders Co., Philadelphia and London. 1952. Price, $9.50. 


The authors designed this book to enable the student of cardiology to correlate 
various subjects that pertain to the diagnosis of heart disease, and “to comprehend 
the manifestations of the . . . cardiovascular system through simple, concise state- 
ments correlated with diagnostic illustrations.” Toward this end they have gathered 
together their information and presented it in outline and table form, with many 
diagrams. The outline method of presentation makes reading difficult and uninterest- 
ing. It eliminates much of the discussion that should enable the intelligent student to 
weigh the facts properly and develop an understanding of the subject. The state- 
ments are too concise and resemble the notes one should take in preparing for an 
examination, rather than the reasoned text the student should study to understand the 


subject. 
Ss. 3. 


BOOKS RECEIVED 


Books received during October are acknowledged in the following section. As 
far as practicable those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 


Carbohydrate Metabolism: A Symposium on the Clinical and Biochemical Aspects of 
Carbohydrate Utilization in Health and Disease. Edited by Victor A. Najjar. 
134 pages; 22x 14 cm. 1952. The Johns Hopkins Press, Baltimore. Price. 
$4.00. 


Cornell Conferences on Therapy. Volume 5. Edited by Harry Gotp, M.D., Manag- 
ing Editor; Davin P. Barr, M.D., McKeen Catrevt, M.D., Frank C. Fercuson, 
Jr., M.D., Frank Gienn, M.D., and Georce Reaper, M.D. 299 pages; 21 x 14 
em. 1952. The Macmillan Company, New York. Price, $4.00. 
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Essentials of Infant Feeding for Physicians: A Practical Text for Rapid Reference. 
By HerMan Freperic Meyer, A.B., M.D., Assistant Professor, Department of 
Pediatrics, Northwestern University School of Medicine, etc. 252 pages; 23.5 x 
15.5 cm. 1952. Charles C. Thomas, Publisher, Springfield, Illinois. Price, 
$6.75. 


Great Adventures in Medicine. Edited by Samuet Rapport and HeLten Wricut; 
with an Introduction by Dettev W. Bronk, President of The Johns Hopkins 
University. 874 pages; 21.5 14.5 cm. 1952. The Dial Press, New York. 
Price, $5.00. 


Antoine Lavoisier, Scientist, Economist, Social Reformer. By Dovctas McKie, 
D.Sc., Ph.D., Reader in the History of Science in the University of London. 440 
pages; 21.5 14 em. 1952. Henry Schuman, New York. Price, $6.00. 


Lehrbuch der Réntgendiagnostik. By H. R. Scuinz, W. E. Baenscu, E. and 
E. Uenincer. 529 pages; 28.5 x 20 cm. (paper-bound). Georg Thieme 
Verlag, Stuttgart; Agents for U.S.A.: Grune & Stratton, Inc., New York. 
Price, Broschiert DM 96.- 


The Mechanisms of Disease: A Study of the Autonomic Nervous System, the En- 
docrine System and the Electrolytes in Their Relationship to Clinical Medicine. 
By Josern Stamsut, M.D., Chief of the Cardiovascular Department of Albert 
Einstein Medical Center (Eastern Division), etc.; Foreword by Georce Morris 
Piersot, B.S., M.D., Professor of Medicine, Graduate School of Medicine, Uni- 
versity of Pennsylvania, etc. 746 pages; 23.5 x 15.5 cm. 1952. Froben Press, 
Inc., New York. Price, $15.00. 


The Moral Theory of Behavior: A New Answer to the Enigma of Mental Illness. By 
Frank R. Barta, M.D., F.A.C.P., Director, Department of Psychiatry and 
Neurology, Creighton University School of Medicine and St. Joseph's Creighton 
Memorial Hospital, Omaha, Nebraska. 35 pages; 22.5 x 14.5 cm. (leather- 
bound). 1952. Charles C. Thomas, Publisher, Springfield, Illinois. Price, 
$2.00. 


The 1952 Year Book of Medicine (May, 1951-May, 1952). Edited by Pau B. 
Beeson, M.D., J. Burns Amperson, M.D., B. Castie, M.D., TinsLey 
R. Harrison, M.D., Georce B. Eusterman, M.D., and Ropert H. 
M.D. 735 pages; 20 x 13.5 cm. 1952. The Year Book Publishers, Incor- 
porated, Chicago. Price, $6.00. 


Physiologie Normale et Pathologique du Métabolisme de L’Eau: Déshydratations— 
(Edémes, Déséquilibres Hydriques. By Jean HAMBURGER and Georces MatuHé. 
502 pages; 25 x 16 cm. 1952. Editions Médicales Flammarion, Paris. Price, 
2.850 francs. 


The Prenatal Origin of Behavior: Porter Lectures, Series 18. By Davenport 
Hooker, Ph.D., Sc.D., Professor of Anatomy and Chairman of the Department, 
University of Pittsburgh School of Medicine. 143 pages; 21.5 x 14 cm. 1952. 
University of Kansas Press, Lawrence, Kansas. Price, $2.50. 


Rheumatische Erkrankungen. By Pror. Dr. Max Hocurein. 416 pages; 24.5 x 
17.5 cm. 1952. Georg Thieme Verlag, Stuttgart; Agents in U. S. A.: Grune 
& Stratton, Inc, New York. Price, Ganzleinen DM 36.- 
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Roentgen-Diagnostics, Volume IL: Skeleton (Part 2). First American Edition 
(Based on the Fifth German Edition). By H. R. Scuinz, W. E. Baenscu, 
E. Friept and E. Ueniincer; English Translation Arranged and Edited by 
James T. Case, M.D., D.M.R.E., Professor Emeritus, Northwestern University 
Medical School, Chicago. 1,190 pages; 28 x 19 cm. (boxed). 1952. Grune 
& Stratton, New York. Price, $45.00. 


Shock and Circulatory Homeostasis: Transactions of the First Conference, October 
22-23, 1951, New York, New York. Edited by Harotp D. Green, M.D., Pro- 
fessor of Physiology and Pharmacology, Bowman Gray School of Medicine, Wake 
Forest College, Winston-Salem, North Carolina. 245 pages; 23.5 x 15.5 cm. 
1952. Sponsored by the Josiah Macy, Jr. Foundation, New York. Price, $3.50. 


Symposium on Radiobiology: The Basic Aspects of Radiation Effects on Living Sys- 
tems, Oberlin College, June 14-18, 1950; Sponsored by the National Research 
Council of the National Academy of Sciences. Edited by James J. Nickson ; 
Editorial Committee: P. Morrtson, M. Burton, E. S. GuzMan Barron, G. 
Faitia and H. M. Patt. 465 pages; 23.5 X 15 cm. 1952. John Wiley & Sons, 
Inc., New York. Price, $7.50. 


Therapeutic Meal Plans: A New Diet Manual Prepared by The Department of 
Dietetics and Nutrition, University of Kansas School of Medicine. Edited by 
Vircinta Toews, Berpena Rosenow and Gorpon, Dietitians. 111 pages; 
21.5 x 14 em. 1952. University of Kansas Press, Lawrence, Kansas. Price, 
$3.00. 


Der Tuberkuloseablauf im Kérper. By Reiner W. Miurer. 170 pages; 25 x 17.5 
em. 1952. Georg Thieme Verlag, Stuttgart; Agents for U. S. A.: Grune & 
Stratton, Inc., New York. Price, Ganzleinen DM 24.- 
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COLLEGE NEWS NOTES 


New Lire MemsBers 


The College is pleased to announce that the following Fellows have become 
Life Members of the American College of Physicians since the publication of the 
last list in the September issue of this journal : 


Dr. Lee T. Pruit, Beaumont, Tex. 
Dr. Robert Wilson, Jr., Charleston, S. C. 
Dr. Albert Waite Bryan, Madison, Wis. 


THe ATLANTIC City ANNUAL SESSION 


The 34th Annual Session of the American College of Physicians is scheduled for 
Atlantic City, April 13-17, 1953, with general headquarters at Convention Hall and 
hotel headquarters at the Haddon Hall Hotel. Free, continuous bus service will be 
maintained between the hotel and Convention Hall. All first-class Atlantic City 
hotels have guaranteed a certain number of rooms for this convention and physicians 
may apply directly to the hotel of their choice. Official hotel reservation forms and 
maps will be distributed with the program but may be obtained in advance, if desired, 
by writing to the Executive Secretary of the College. 

The program is essentially completed and will be published in full in the February 
1953 issue of this journal. A special feature following the convention will be a post- 
convention cruise to Bermuda, leaving New York on Saturday, April 18, and returning 
to New York on Friday, April 24. 


AMERICAN COLLEGE OF PosTGRADUATE Courses, SprING, 1953 


This announcement had to be :eleased before final action has been taken by the 
Committee on Postgraduate Courses of the College, but the tentative schedule is as 
follows: 

PATHOLOGY AND PATHOLOGIC PHYSIOLOGY IN INTERNAL MEDI- 
CINE: Frank E. Bunts Educational Institute of the Cleveland Clinic Foundation, 
Cleveland, Ohio; A. Carlton Ernstene, M.D., F.A.C.P., Director; February 16-21, 
1953. 

CARDIOVASCULAR DISEASE: University of Southern California School of 
Medicine, Los Angeles, Calif.; George C. Griffith, M.D., F.A.C.P., Director; 
March 2-7, 1953. 

INTERNAL MEDICINE: Mayo Clinic and Foundation, Rochester, Minn.; Drs. 
Arlie R. Barnes, F.A.C.P., Hugh R. Butt, F.A.C.P., Edgar V. Allen, F.A.C.P., 
and William H. Dearing, F.A.C.P., Co-directors; March 23-28, 1953. 

CARDIOVASCULAR DISEASE: Philadelphia Institutions, Philadelphia, Pa. ; Wil- 
liam G. Leaman, M.D., F.A.C.P., Director ; April 27—May 2, 1953. 

INTERNAL MEDICINE: The Pennsylvania Hospital, Philadelphia, Pa.; Garfield G. 
Duncan, M.D., F.A.C.P., Director; May 11-16, 1953. 

INTERNAL MEDICINE: University of Oregon Medical School, Portland, Ore.; 
Howard P. Lewis, M.D., F.A.C.P., Director; May 18-22, 1953. 

ELECTROCARDIOGRAPHY: BASIC PRINCIPLES AND INTERPRETA- 
TION: Massachusetts General Hospital, Boston, Mass.; Conger Williams, M.D. 
(Associate ), Director. 

INTERNAL MEDICINE: Cornell University Medical College and The New York 
Hospital, New York, N. Y.; David P. Barr, M.D., F.A.C.P., Director; Date to be 

determined. 
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It is anticipated that a detailed bulletin of the courses will be published in early 
January. 


AMERICAN COLLEGE OF Puysictans REGIONAL MEETINGS 


EASTERN PENNSYLVANIA, at Philadelphia, January 16, 1953 
COLORADO at Denver, February 17, 1953 
VIRGINIA at Hampton, February 26, 1953 
DELAWARE at Wilmington, February 27, 1953 
KANSAS at Kansas City, March 20, 1953 
NORTH DAKOTA at Fargo, September 12, 1953 
MIDWEST at Milwaukee, November 21, 1953 


Vircinta A.C.P. Mempers Hotp Meeting 


The Virginia Section of the American College of Physicians held its Annual 
Business-Luncheon Meeting, Sept. 30 at Richmond, Va., during the three-day meeting 
of the Medical Society of Virginia. The Officers elected for 1952-53 were: Chairman 
of the Section, Dr. John B. McKee, F.A.C.P., Winchester; Secretary-Treasurer, Dr. 
J. Franklin Waddill, F.A.C.P., Norfolk. 

Dr. Hugh R. Butt, F.A.C.P., of the Mayo Clinic, was a guest of the Section at this 
meeting. The meeting was addressed by Walter B. Martin, F.A.C.P., Norfoik, First 
Vice President of the College; Dr. Charles M. Caravati, F.A.C.P., Richmond, College 
Governor for Virginia; Dr. Byrd S. Leavell, F.A.C.P., Charlottesville, retiring Chair- 
man of the Section; and Dr. J. Morrison Hutcheson, F.A.C.P., Richmond, ex-Governor 
and ex-Regent of the College. 

Seventy-five members were present. The Winter Scientific Regional Meeting 
will be held at the Veterans Administration Hospital, Hampton, Va., Thursday, 
February 26, 1953. 


A.C.P. ELecrion oF MEMBERS 


The next meetings of the College Committee on Credentials at which action will 
be taken on proposals for membership will be held Mar. 8 and Apr. 11, 1953. Pro- 
posals must be in the Executive Offices 60 days in advance of the meetings of the 
Committee. It is recommended that all proposals reach the College Governors 90 days 
in advance to allow them 30 days for local investigation. 


AMERICAN Boarp oF INTERNAL MEDICINE 


The full personnel of the American Board of Internal Medicine, with indication 
of their representation of the American College of Physicians or the American Medical 
Association and the expiration year of their present appointments, follows: Current 
terms expire June 30 of the year indicated. 


Walter L. Palmer, Chicago, Ill. (A.C.P., 1955), Chairman 

William B. Porter, Richmond, Va. (A.C.P., 1953), Vice Chairman 

Henry M. Thomas, Jr., Baltimore, Md. (A.M.A., 1955), Secretary-Treasurer 
Hugh R. Butt, Rochester, Minn. (A.M.A., 1955) 

Thomas M. Durant, Philadelphia, Pa. (A.C.P., 1954) 

Ray F. Farquharson, Toronto, Ont. (A.C.P., 1955) 

Thomas Findley, New Orleans, La. (A.M.A., 1955) 

Claude E. Forkner, New York, N. Y. (A.M.A., 1953) 

Chester M. Jones, Boston, Mass. (A.C.P., 1953) 
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Howard P. Lewis, Portland, Ore. (A.M.A., 1955) 

John Minor, Washington, D. C. (A.C.P., 1954) 

Albert M. Snell, Palo Alto, Calif. (A.C.P., 1953) 

Victor W. Logan, Rochester, N. Y., Librarian 

William A. Werrell, Madison, Wis., Executive Secretary-Treasurer 


EXAMINATIONS OF CERTIFYING Boarps 


The American Board of Internal Medicine held oral examinations at Philadelphia, 
Nov. i7-19. The next oral examination by this Board will be in Philadelphia in April, 
immediately preceding the Annual Session of the American College of Physicians. 
The probable dates are April 9-11, 1953. 


The American Board of Pediatrics, John McK. Mitchell, M.D., Executive Secre- 
tary, 6 Cushman Rd., Rosemont, Pa. 

Written Examination—Jan. 16, 1953, under local monitors. This is the only 
written examination which will be given during 1953. 


Oral Examinations—Baltimore, Md., Feb. 20-22, 1953 
Memphis, Tenn., Mar. 27-29, 1953 
Philadelphia, Pa., May 1-3, 1953 
Detroit or Ann Arbor, Mich., June, 1953 
Place undecided, Oct. 9-11, 1953 (Tentative) 
In .anapolis, Ind., Nov., 1953 


AMERICAN HEART AssOCIATION ANNOUNCES RULES FoR First ANNUAL 
Howarp W. BLaKEsLeE Awarp oF $1,000. 


The Howard W. Blakeslee Award of the American Heart Association has been 
set in the amount of $1,000. In releasing the rules of competition, Dr. H. M. Marvin, 
Chairman of the Awards Committee, said the award has been established to encourage 
the best standards of scientific reporting, and will be given annually to the individual 
whose creative efforts have contributed most toward public understanding of the cardio- 
vascular diseases in any medium of communication—including newspapers, magazines, 
books, radio, television or films. Material published or produced during the 1952 
calendar year is eligible for consideration. Entries must be postmarked not later than 
January 15, 1953. The winner will be announced at the annual meeting of the Ameri- 
can Heart Association, to be Feld in April, 1953, in Atlantic City. 

Entry blanks and further information may be obtained from the Chairman, Man- 
aging Committee, Howard W. Blakeslee Award, American Heart Association, 44 East 
23rd Stret, New York 10, N. Y. 


AMERICAN Diapetes ASSOCIATION Orrers Prize ror PAPER BY 
MEDICAL STUDENTS AND INTERNS 


The American Diabetes Association offers a $250.00 prize to medical students and 
interns for a paper on any subject relating to diabetes. The paper can be a report of 
original studies, a biographical or historical note, a case report with suitable comment, 
or a review of the literature. 

Manuscripts must be submitted on or before April 1, 1953, to the Editorial Offices 
of DIABETES: the Journal of the American Diabetes Association, 11 West 42nd 
Street, New York 36, N. Y. 
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NATIONAL FOUNDATION FOR INFANTILE PARALYSIS ANNOUNCES 
CLINICAL FELLOWSHIPS 


The National Foundation for Infantile Paralysis announces the availability of a 
limited number of postdoctoral clinical fellowships in physical medicine and rehabili- 
tation to candidates who wish to become eligible for certification in that field. Fellow- 
ships will cover a period of one to three years at training centers which have been 
approved for residencies in physical medicine and rehabilitation. Stipends to Fellows 
are based on the ind. vidual need of each applicant. Selection of candidates will be 
made on a competitive basis by a Clinical Fellowship Committee composed of leaders 
in the field of medicine and professional education. In addition to these full-term 
fellowships, the National Foundation is making available a limited number of short- 
term fellowships to physicians who wish to become better acquainted with physical 
medicine and rehabilitation as it relates to their particular specialties. 

Complete information concerning qualifications and applications on both types of 
fellowships may be obtained from the Division of Professional Education, the National 
Foundation for Infantile Paralysis, 120 Broadway, New York 5, N. Y. 


FELLOWSHIPS IN INDUSTRIAL MEDICINE 


The Institute of Industrial Health of the University of Cincinnati will accept 
applications for a limited number of fellowships offered to qualified candidates who 
wish to pursue a graduate course of instruction in preparation for the practice of 
Industrial Medicine. Any registered physician who is a graduate of a Class A medical 
School and who has completed satisfactorily at least two years of training in a hospital 
accredited by the American Medical Association may apply. (Service in the Armed 
Forces or private practice may be substituted for one year of training.) 

During the first two years, the stipends for the fellowship vary, in accordance 
with the marital status of the individual, from $2,100 to $3,000. In the third year 
the candidate will be compensated for his service by the industry in which he is com- 
pleting his training. Candidates who complete satisfactorily the course of study will 
be awarded the degree of Doctor of Industrial Medicine. 

A one-year course, without stipend, is also offered to qualified applicants. 

Requests for additional information should be addressed to the Institute of In- 
dustrial Health, College of Medicine, Eden and Bethesda, Cincinnati 19, Ohio. 


lhe United States Civil Service Commission has announced a Medical Officer 
examination for filling the position of Psychiatric Resident in Saint Elizabeths Hos- 
pital in Washington, D. C. The position pays $3,400 to $4,200. Education and 
training are required. No written test will be given. The maximum age limit is 35 
years (waived for veterans). 

Full information and application forms are available at most first- and second- 
class post offices, and at the U. S. Civil Service Commission, Washington .25, D. C. 
Applications will be accepted until further notice by the Executive Secretary, Board 
of U. S. Civil Service Examiners, Saint Elizabeths Hospital, Washington 25, D. C. 


Dr. W. P. Killingsworth, F.A.C.P., Port Arthur, was elected a Vice President and 
Dr. Charles D. Reece, F.A.C.P., Houston, was elected Treasurer of the Postgraduate 
Medical Assembly of South Texas at its eighteenth meeting. 
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Dr. John R. Danstrom (Associate), Oklahoma City, has been elected to a two- 
year term as Secretary-Treasurer of the Oklahoma State Radiological Society. 


Dr. Clayton B. Ethridge, F.A.C.P., was elected President of the Washington 
(D. C.) Heart Association at its annual meeting. 


Dr. Ko-Kuei Chen, F.A.C.P., Indianapolis, was awarded an honorary degree of 
Doctor of Science by the University of Wisconsin in June. Dr. Chen is President 
of the American Society for Pharmacology and Experimental Therapeutics, and a 
special consultant to the National Institutes of Health. 


Dr. Anton Julius Carlson, M.A.C.P., Chicago, and Dr. William Bosworth Castle, 
F.A.C.P., Boston, received honorary degrees of Doctor of Science at the 253rd Con 
vocation of the University of Chicago on Oct. 3. As part of the Convocation, which 
was held in commemoration of the 25th anniversary of the Clinical Departments of the 
University, Medical Alumni Awards were bestowed on Dr. Henry W. Brosin, F.A.C.P., 
Pittsburgh; Dr. Victor Johnson, F.A.C.P., Rochester, Minn., and Dr. Chester S. 
Keefer, F.A.C.P., Boston, College Governor f assachusetts. 

Many Fellows of the College attended aS”delegates front medical schools and 
societies, with Dr. Howard Wakefield, College Governor for Northern Illinois, serving 
as the official representative of the College. 


At the annual fall clinical conference of the Oklahoma City Clinical Society, held 
Oct. 27-30, Dr. Roscoe L. Pullen, F.A.C.P., Houston; Dr. Joseph B. Vander Veer, 
F.A.C.P., Philadelphia, and Dr. Edwin L. Rippy, F.A.C.P., Dallas, were among the 
guest speakers. Dr. Pullen and Dr. Vander Veer discussed “Pulmonary Embolism, 
Treatment and End Result,” and Dr. Rippy spoke on “Management of Complications 
in the Diabetic Patient.” Dr. George F. Lull, F.A.C.P., Chicago, Secretary and 
General Manager of the American Medical Association, was the guest of honor at 
the banquet and spoke on “What Happens to Your American Medical Association 
Dues.” 


Dr. W. Edward Chamberlain, F.A.C.P., Philadelphia; Dr. Leon O. Jacobson, 
F.A.C.P., Chicago, and Dr. Cornelius P. Rhoads, F.A.C.P., New York, were three of 
the out-of-state speakers at the sixth annual meeting of the Southeastern States Cancer 
Seminar, held in Tampa, Fla., Oct. 30—Nov. 1. Dr. Chamberlain's subject was 
“Radiology,” and Dr. Jacobson and Dr. Rhoads discussed “Chemotherapy.” 


Dr. Louis N. Katz, F.A.C.P., Chicago, presented a paper entitled “Modern Con- 
cepts—Etiology and Pathogenesis of Arteriosclerosis” before the annual session of the 
Southwestern Medical Association at Albuquerque, N. M., Oct. 30—Nov. 1. 


Dr. Daniel A. Glomset, F.A.C.P., Des Moines, speaking on the “Philosophy of 
Adiposity,” addressed the American Dietetic Association when the society convened 


for its annual meeting in Minneapolis, Oct. 21-24. Dr. Nathaniel E. Rossett, F.A.C.P., 
Memphis, discussed “Dietetic Management of Peptic Ulceration,” and Dr. Sumner 
S. Cohen, F.A.C.P., Oak Terrace, Minn., used as his subject “Trends in Nutrition for 
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Patients with Pulmonary Tuberculosis.” Dr. Priscilla White, F.A.C.P., Boston, 
presented a paper on “Newer Findings in Renalvascular Diseases,” and Dr. Grace A. 
Goldsmith, F.A.C.P., New Orleans, collaborated in presenting “A Consideration of the 
Supranormal Dietary Requirements of Certain Acutely Ill Patients.” 


Dr. Robert H. Williams, F.A.C.P., Seattle, Dr. William A. Winn, F.A.C.P., 
Springville, Calif. and Dr. John B. Doyle, F.A.C.P., Los Angeles, were among those 
who participated in the program of the annual meeting of the Association of Life In- 
surance Medical Directors of America, which was held in Los Angeles, Oct. 21-23. 
Their respective subjects were “Syncope, Vertigo, Dizziness”; “Coccidioidomycosis,” 
and “Diseases of the Muscles and Neuromuscular Junctions.” Also participating in the 
meeting were Dr. George C. Griffith, F.A.C.P., Los Angeles, who talked on “Prob- 
lems in Borderline Cardiovascular Disease States,” and Dr. Francis A. L. Mathewson, 
F.A.C.P., Winnipeg, Manitoba, who discussed “Prolonged P-R Interval in Apparently 
Healthy People.” 


At the 25th anniversary dinner of the American School of Health Association, Dr. 
Howard A. Rusk, F.A.C.P., New York, delivered an address on “Crippled Children 
in a Crippled World.” The dinner session was held during the 80th annual meeting 
of the American Public Health Association in Cleveland, Oct. 20-24. In the Food and 
Nutrition Section of the latter society, Dr. Norman Jolliffe, F.A.C.P., New York, 
was the moderator of a panel discussion on “Obesity—America’s No. 1 Health Prob- 
lem,” and Dr. Leonard A. Scheele, F.A.C.P., The Surgeon General, United States 
Public Health Service, presided at the Joseph W. Mountin memorial session on “Ad- 
vancing the Frontiers of Public Health.” 


Under the Presidency of Dr. J. Harry Murphy, F.A.C.P., the Omaha Mid-West 
Clinical Society held its Twentieth Annual Assembly, Oct. 27-31, with headquarters 
at the Hotel Paxton in Omaha. Dr. Frank N. Allan, F.A.C.P., Boston, was one of 
the guest speakers. In addition to leading a discussion on “Problems in the Manage- 
ment of Diabetes,” Dr. Allan spoke on “Diabetes in General Practice,” on “Coma, 
Convulsions and Syncope” and on “Pitfalls in the Diagnosis and Treatment of En- 
docrine Disorders.” Dr. Henry J. Tumen, F.A.C.P., Philadelphia, discussed “Treat- 
ment of Chronic Ulcerative CJlitis,” “Differential Diagnosis of Jaundice,” and “Diag- 
nosis of Pancreatic Carcinoma.” Capt. Walter M. Simpson (MC), USNR (Retired). 
F.A.C.P., Laguna Beach, Calif., told of “Some Medical Experiences with the Allied 
Armed Forces in the South Pacific,” and of “New Horizons in Cancer Control.” Dr. 
Louis H. Clerf, F.A.C.P., Philadelphia, spoke on “The Esophagus and Its Diseases,” 
“Significance of Hoarseness,” and “Differential Diagnosis of Cough.” Other guest 
speakers and their subjects included Dr. Burgess L. Gordon, F.A.C.P., Philadelphia, 
“The Physiologic and Clinical Aspects of Emphysema in Diagnosis and Treatment,” 
and Dr. Odon F. von Werssowetz, F.A.C.P., Nashville, Tenn., “Rehabilitation of the 
Hemiplegic.” 

Members of the Executive Committee of the Society include, in addition to the 
President, Dr. Joseph D. McCarthy, A.C.P. Governor for Nebraska and Counselor 
of the Society, and Dr. Friedrich W. Niehaus, F.A.C.P., Omaha. 


“Medical Education in Cuba” was the title of the presentation made by Dr. Angel 
Vieta, F.A.C.P., Havana, at the 46th Annual Meeting of the Southern Medical Asso- 
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ciation, held last month in Miami. As guests of the Association, Dr. Henry L. 
Bockus, F.A.C.P., Philadelphia, presented a paper entitled “Acute Pancreatitis: 
Diagnosis and Treatment,” and Dr. Howard Rusk, F.A.C.P., New York, discussed 
“Rehabilitation Following Cerebrovascular Accident.” Dr. Paul A. O'Leary, F.A. 
C.P., Rochester, Minn., talked about “The Problem of Atopic Dermatitis,” and Dr. 
Elmer L. Sevringhaus, F.A.C.P., Nutley, N. J., participated in round-table discus- 
sions on “Metabolic Problems in the Older Age Group of Patients” and “Present- 
Day Chemotherapeutic Agents of Value in Tuberculosis and in Malignancy.” 


Dr. Wilburt C. Davison, F.A.C.P., Durham, N. C., was the first guest lecturer 
of the current series sponsored by the Naval Medical School. His talk which con- 
cerned changes in medical education and care, was delivered in Washington in late 
September. The series is sponsored annually by the School for the purpose of keep- 
ing members of the medical department abreast of the latest developments in medical 
treatment, research and care. Lectures are held on the last Friday of each month 
from September through May. 


Dr. Elmer Friedland, F.A.C.P., Buffalo, N. Y., was one of the out-of-state speak- 
ers at the annual Cancer Conference for Physicians, sponsored by the Rhode Island 
Medical Society and held in Pawtucket, Oct. 15. His topic was “Why Detection 
Clinics ?” 

Dr. Charles F. Wilkinson, Jr., F.A.C.P., and Dr. Harry E. Ungerleider, F.A.C.P., 
New York, discussed, respectively, “Nonmalignant Lesions of the Pancreas” and 
“Insurance Aspects of Heart Disease” at the recent session of the Gulf Coast Clinical 
Society. The meeting was held in Pensacola, Fla., Oct. 16-17. 


Rear Admiral Lamont Pugh, (MC), USN, F.A.C.P., The Surgeon General, 
was the main speaker at the fiftieth anniversary celebration of the Naval Hospital 
Corps School, Portsmouth, Va., which occurred Sept. 20. 


At the joint meeting of the Mississippi Valley Conference on Tuberculosis and 
the Mississippi Valley Trudeau Society, held in St. Louis, Oct. 16-18, Dr. John H. 
Skavlem, F.A.C.P., Cincinnati, spoke on “Research Dollars at Work.” 


Dr. Bayard T. Horton, F.A.C.P., Rochester, Minn., addressed the annual fall 
meeting of the Northwestern Ohio Medical Association at Findlay, Oct. 8. His sub- 
ject was “Headaches—General Considerations.” Dr. Wright R. Adams, F.A.C.P., 
Chicago, another of the guest speakers, discussed “Cardiac Problems in General 
Practice,” and Dr. David I. Rutledge, F.A.C.P., Boston, spoke on “Thyroid Diseases 
in General Practice.” 


Under the joint auspices of the University of Puerto Rico Medical School and 
the Puerto Rico Medical Association, a round-table discussion on Manson's Bil- 
harziasis was held October 9, 1952, at the auditorium of the Medical School, San 
Juan. Among those who collaborated were several members of the Expert Com- 
mittee on Bilharziasis of the World Health Organization who were visiting the island 
at the time, and several members of the faculty of the Medical School. The par- 
ticipants were: Dr. Ernest Carroll Faust, Professor of Tropical Medicine and Hy- 
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giene, Tulane University of Louisiana; Dr. Willard H. Wright of the National In- 
stitutes of Health; Dr. Donald B. McMullen of the University of Oklahoma; Dr. 
Dyson M. Blair, Department of Health, Southern Rhodesia, Central Africa; Dr. 
Jose Oliver Gonzalez, Dr. Jose F. Maldonado, Dr. Enrique Koppisch, F.A.C.P., Dr. 
Rurico S. Diaz-Rivera, F.A.C.P., Dr. Jose Noya Benitez, all from the School of 
Medicine of the University of Puerto Rico. Dr. R. Rodriguez-Molina, F.A.C.P., 
Governor of the American College of Physicians for Puerto Rico, acted as moderator. 
The meeting was dedicated to Dr. Isaac Gonzalez-Martinez, who in 1904 first dis- 
covered the presence of Schistosomiasis Mansoni in the Western Hemisphere and in 
Puerto Rico, and who, 55 years after graduation from medical school, is still active 
in the practice of medicine in Puerto Rico. 


Dr. Cornelius P. Rhoads, F.A.C.P., New York, presented the second in a series 
of weekly cancer lectures sponsored by the Northwestern University Medical School. 
His topic on Oct. 15 was “Cancer Frontiers.” 


Under the Presidency of Dr. Israel Davidsohn, F.A.C.P., Chicago, the American 
Society of Clinical Pathologists held a joint meeting with the College of American 
Pathologists in Chicago on Oct. 14. Dr. William S. Hoffman, F.A.C.P., Chicago, 
acted as moderator of the symposium on fluid and electrolyte balance in which Dr. 
Thaddeus S. Danowski, F.A.C.P., Pittsburgh, was one of the collaborators. Dr. 
Henry A. Schroeder, Sr., F.A.C.P., St. Louis, also made a presentation on fluid and 
electrolyte disturbances in internal medicine. 


Dr. Byrl R. Kirklin, F.A.C.P., Rochester, Minn., delivered the annual Leo G. 
Rigler lecture at the University of Minnesota, Minneapolis, on Oct. 22. He dis- 
cussed “X-Ray Diagnosis of Diseases of the Gallbladder.” 


Dr. Louis F. Bishop, Jr., F.A.C.P., New York, spoke before the Geneva Academy 
of Medicine on “The Management of Cardiovascular Emergencies.” The lecture, 
delivered Oct. 20, was sponsored by the Medical Society of the State of New York 
with the codperation of the New York State Department of Health. 


Dr. Sol Parent, F.A.C.P., Newark, N. J., was one of the participants in the 
program of the National Rehabilitation Association. The theme of the annual meet- 
ing, which was held in Louisville, Oct. 19-23, was “Community Planning for Re- 
habilitation.” 


Dr. Edward S. Orgain, Sr., F.A.C.P., Durham, N. C., and Dr. Howard B. 
Sprague, F.A.C.P., Boston, were two of the guest speakers at an all-day conference 
on cardiovascular disease, held at the University of Virginia, Charlottesville, Oct. 24. 
Their respective topics were “Management of Hypertension with Particular Reference 
to Newer Drug Therapy” and “Fear of Heart Disease.” 


Under the Presidency of Dr. Cyrus C. Sturgis, F.A.C.P., Ann Arbor, Mich., 
College Regent, the Interstate Postgraduate Medical Association of North America 
held its Annual Assembly at Cleveland, November 10-13. Among those conducting 
clinics were Dr. H. Marvin Pollard, F.A.C.P., Ann Arbor, “Evaluation of Present 
Day Treatment of Peptic Ulcer”; Dr. Arthur M. Master, F.A.C.P., New York, 
“Cardiac Clinic”; Dr. John L. Garvey, F.A.C.P., Milwaukee, “Problems in Neurol- 
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ogy”; Dr. John M. Sheldon, F.A.C.P., Ann Arbor, “Place of Antihistaminics in the 
Treatment of Allergic Disorders”; Dr. William D. Robinson, F.A.C.P., Ann Arbor, 
“Present Day Treatment of Rheumatoid Arthritis,” and Dr. Sturgis, “Evaluation of 
Some Recently Introduced Therapeutic Agents in Hematology.” 

Dr. Sturgis also addressed the Assembly on “The Changing Medical Scene”; 
other speakers and their topics included: Dr. Jonathan C. Meakins, M.A.C.P., Mon- 
treal, “Cardiac Asthma”; Dr. Frank J. Heck, F.A.C.P., Rochester, Minn., “The 
Influence of Drugs on the Blood and Bone Marrow,” and Dr. Milton W. Anderson 
(Associate), Rochester, Minn., “Valvular Heart Disease in Older People.” 


Dr. Robert G. Bloch, F.A.C.P., New York, delivered the address at the luncheon 
session of the Philadelphia Tuberculosis Conference on Oct. 31, his topic being “The 
Effect of Drug Therapy on Tuberculosis Mortality and Morbidity.” The Conference 
represented a joint meeting of the Eastern Section, American Trudeau Society; the 
Laennec Society of Philadelphia, and the Philadelphia Tuberculosis and Health 
Association. 


Dr. William L. Howell, F.A.C.P., Washington, D. C., was one of the collaborators 
on “The Antifoaming Effect of a Methylpolysiloxane Compound (DC Antifoam A) 
in Experimental Pulmonary Edema,” which was presented at the fall meeting of the 
American Physiological Society, held in New Orleans, Sept. 5. 


Dr. Arthur C. Curtis, F.A.C.P., Ann Arbor, and Dr. J. Burns Amberson, 
F.A.C.P., New York, delivered two of the series of graduate medical lectures spon- 
sored by the Department of Medicine, University of Virginia, Charlottesville. Dr. 
Curtis spoke Nov. 17 on “Sarcoidosis,” and on Nov. 24 Dr. Amberson discussed 
“Management of Tuberculosis in View of Recent Advances.” 


Under the Directorship of Col. Francis W. Pruitt, (MC), USA, F.A.C.P., “Cur- 
rent Trends in Internal Medicine” was presented at the Letterman Army Hospital, 
San Francisco, Oct. 20-24. Assisting Col. Pruitt on the committee in charge of the 
program were Dr. Dwight L. Wilbur, F.A.C.P., Col. Edward A. Cleve, (MC), USA 
(Associate), and Col. Byron E. Pollock, (MC), USA, F.A.C.P. The program was 
presented in codperation with the faculties of the University of California School of 
Medicine and Stanford University School of Medicine, and the faculty included 22 
members of the College. 


Dr. Edward L. Bortz, F.A.C.P., Philadelphia, College Regent, was the dinner 
speaker at the Geriatric Symposium sponsored jointly by the Veterans Administration 
Center, Kecoughtan, and the Virginia Peninsula Academy of Medicine, Sept. 18-19. 
His subject was “The Significance of the Increasing Life Span,” and he later spoke 
on “Nutrition and Premature Aging.” Dr. Willard O. Thompson, F.A.C.P., Chicago, 
another out-of-state speaker, discussed “Endocrine Aspects of Aging.” Other par- 
ticipants on the program included Dr. Edward L. Alexander, Sr., F.A.C.P., and Dr. 
William A. Read, Sr., F.A.C.P., Newport News; Dr. Reno R. Porter, F.A.C.P., and 
Dr. William B. Porter, F.A.C.P., Richmond, and Dr. Harry Nushan (Associate), 
Kecoughtan. 


Under the guidance of Dr. Arthur J. Vorwald, F.A.C.P., the Seventh Saranac 
Symposium was held at Saranac Lake, N. Y., Sept. 22-26. Dr. Anthony J. Lanza, 
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F.A.C.P., New York, who delivered the Leroy U. Gardner Memorial Lecture, and 
Dr. O. A. Sander, F.A.C.P., Milwaukee, were members of a panel that discussed 
“Definitions and Clarification of Terms Pertaining to Pneumoconiosis.” Dr. William 
S. McCann, F.A.C.P., Rochester, N. Y., was chairman of the group that discussed 
“Clinical Aspects of Pneumoconiosis,” and Dr. James J. Waring, M.A.C.P., Denver, 
led the discussion on “Cardio-Circulatory Aspects of the Pneumoconioses.” Dr. 
Kenneth M. Lynch, F.A.C.P., Charleston, S. C., talked on “Asbestos Weavers” at the 
session on “Pneumoconiosis and Pulmonary Cancer,” with Dr. Cornelius P. Rhoads, 
F.A.C.P., New York, presiding. Dr. Lemuel C. McGee, F.A.C.P., Wilmington, 
College Governor for Delaware, presented a paper on “The Functions and Value of 
Medical Boards and Medical Examiners in Controverted Compensation Cases,” and 
those who took part in the discussion that followed included Dr. Edgar Mayer, 
F.A.C.P., New York. 


Dr. S. S. Lichtman, F.A.C.P., New York, was one of the participants at the 
annual session of the National Gastroenterological Association at New York in Oc- 
tober. The title of his paper, presented in the Symposium on Diseases of the Liver, 
was “The Present Status of Liver Function Tests.” 


Dr. Lewis J. Moorman, F.A.C.P., Oklahoma City, was one of the discussants in 
a panel on “Political Editorials in Medical Journals,” which was part of the program 
of the Sixth General Assembly of the World Medical Association when it met in 
Athens, Greece, Oct. 11-16. Dr. Moorman is Editor-in-Chief of the Journal of the 
Oklahoma State Medical Association. 


Dr. Bruce K. Wiseman, F.A.C.P., Columbus, Ohio, was one of the guest speakers 
at the annual meeting of the Indiana State Medical Association in Indianapolis, Oct. 
28-30. He discussed “Problems and Dangers of Transfusion.” 


Dr. Eugene A. Stead, Jr., F.A.C.P., Professor of Medicine at Duke University 
School of Medicine, spoke on “Dyspnea” before the House Officers’ Association of 
New England Center Hospital, Boston, Nov. 19. 


Dr. Arthur M. Olsen, F.A.C.P., Dr. Howard F. Polley (Associate), and Dr. 
Charles H. Scheifley, F.A.C.P., all of Rochester, Minn., were among the guest 
speakers from the Mayo Clinic who participated in the Sixth Councilor District Post- 
graduate Day, held Oct. 29 in Youngstown, Ohio. Dr. Olsen and Dr. Polley spoke, 
respectively, on “Common Pulmonary Diseases” and “ACTH and Cortisone in 
Arthritis.” Dr. Scheifley’s two subjects were “ACTH and Cortisone in Rheumatic 
Fever” and “Treatment of Chronic Congestive Heart Failure.” 


Dr. C. Sidney Burwell, F.A.C.P., Research Professor of Clinical Medicine at 
Harvard Medical School, spoke on “Constructive Pericarditis,” Oct. 28, at the 
Madigan Army Hospital, Fort Lewis, Wash. 


Dr. Eugene B. Ferris, Jr., F.A.C.P., Cincinnati, and Dr. Robert W. Wilkins, 
F.A.C.P., Boston, were two of the guest speakers at the fourth annual symposium of 
the Washington Heart Association, held in Seattle, Nov. 7-8. Dr. Ferris and Dr. 
Wilkins were two of those who participated in discussions on “The Arrhythmias” 
and on “Hypertension.” 
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Dr. Harold Feil, F.A.C.P., Cleveland, using “Surgical Approach te Heart Dis- 
ease” as his topic, addressed the annual luncheon of the directors of the West Vir- 
ginia Heart Association at Morgantown, Oct. 31. 


Dr. E. Grey Dimond, F.A.C.P., Kansas City, Kans., has recently been made Pro- 
fessor of Medicine and Chairman of the Department of Medicine, University of 
Kansas School of Medicine. 

Dr. George B. Jerzy Glass (Associate), New York, has been promoted to As- 
sociate Clinical Professor of Medicine at the New York Medical College and Associate 
Attending Physician at Flower and Fifth Avenue een 


Dr. Alfred S. Dooneief seine Bedford Hills, N. Y., has recently been 
appointed Attending Physician, Division of Pulmonary Diseases, Montefiore Hos- 
pital, New York. : 


Dr. Hyman I. Goldstein (Associate), Camden, N. J., has recently been elected 
life-time Honorary Fellow of the National Gastroenterological Association and of the 
New Jersey Gastroenterological Society. Dr. Goldstein is also the Medical Historian 
of the two organizations. 

Dr. Wyndham B. Blanton, F.A.C.P., Richmond, has recently been appointed 
Assistant to the Dean, Medical College of Virginia. 


Dr. Rafael Rodriguez-Molina, F.A.C.P., Governor for Puerto Rico and Chief 
of Medical Service, Veterans Administration, San Patricio Hospital, San Juan, has 
been appointed Clinical Professor of Medicine at the new Medical School of the 
University of Puerto Rico. 

The Fifth Annual Harvard Lecture was delivered at the University of Colorado 
Medical Center on November 7 by Dr. Edward D. Churchill, John Homans Professor 
of Surgery, Harvard Medical School, and Chief of the Surgical Services at the Mas- 
sachusetts General Hospital. His subject was “The Segmental Structure of the 
Lungs.” 

Dr. Bernard Sternberg, F.A.C.P., Brooklyn, N. Y., has recently been appointed 
Clinical Assistant Professor of Medicine at the State University of New York College 
of Medicine at New York City. 


Dr. David Adlersberg, F.A.C.P., New York, has been promoted to Associate 
Physician for Metabolic Diseases at the Mount Sinai Hospital. 


Dr. Philip S. Hench, F.A.C.P., of Rochester, Minnesota, has been honored by 
the Mississippi Valley Medical Society as its Honor Award Recipient for 1952. The 
award, consisting of a gold medal and a certificate, was presented Dr. Hench at the 
banquet on the occasion of the 17th Annual Meeting of the Society at the Jefferson 
Hotel, St. Louis, Oct. 2. Dr. Hench is Professor of Medicine, Mayo Foundation, 
University of Minnesota and a 1950 Nobel Laureate in Physiology and Medicine. 


Dr. Eli H. Rubin, F.A.C.P., New York, was guest speaker and participated in 
clinics and conferences at the 26th Annual Refresher Course given by the Dalhousie 
University Faculty of Medicine, Halifax, Nova Scotia, October 20 to 24, 1952. 
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OBITUARIES 
DR. JESS VARDEMAN BELL 


Dr. Jess Vardeman Bell, F.A.C.P., died September 29, 1952, closing a career 
of unusual activity in educational effort and of outstanding service to his profession. 
His pre-medical education, terminating in the degree of A.B., was obtained at the 
University of Missouri. He received his doctorate in medicine at Northwestern 
University in 1920. After an internship at Michael Reese Hospital, Chicago, he 
joined the staff of Kansas City General Hospital, becoming Chief of Medicine in 1939 
and continuing in that office until his death. He was successively Instructor, As- 
sociate and’ Assistant Professor of Medicine in the University of Kansas School of 
Medicine. 

His contributions to organized medicine were numerous and important: founding 
member and past president, Kansas City Southwest Clinical Society ; member, Jackson 
County Medical Society, Missouri State Medical Society, American Medical Asso- 
ciation, Kansas City Internist Society, American Association of Life Insurance Medi- 
cal Directors; former member, Chicago Medical Society, Illinois State Medical So- 
ciety; Diplomate, American Board of Internal Medicine; member of Kappa Alpha 
and Nu Sigma Nu fraternities. 

Besides this he was active in the interests of the American College of Physicians, 
of which he had been a Fellow since 1928, taking a leading part in the Regional 
Meeting held in Kansas City during the early months of World War II. 

In addition to these medical interests, he was a man of considerable personal 
charm who impressed those who knew him intimately. His patients, his office as- 
sociates and his colleagues miss him. He left a pattern to follow. 


A. M.D., F.A.C.P., 
Governor for Missouri 


DR. GEORGE WALTER CRAMP 


Dr. George Walter Cramp, F.A.C.P., died in Brooklyn, New York, on May 20, 
1952. 

Dr. Cramp was born in Brooklyn on April 19, 1896. He received his preliminary 
education in the schools of Brooklyn, and graduated from Colgate University with 
an A.B. degree in 1918, and from the Long Island College Hospital with a degree 
of M.D. in 1923; he later pursued postgraduate medical studies in Vienna. 

He served as an intern at the Methodist Hospital, Brooklyn, from 1923 to 1925, 
where he later became Clinical Assistant in the Department of Internal Medicine, 
Assistant Roentgenologist, Attending Roentgenologist, and Director of the Depart- 
ment of Radiology. Dr. Cramp also served for two years at the Long Island College 
Hospital as Adjunct in Medicine in the Department of Cardiology, and later was 
Consultant Radiologist and Consulting Roentgenologist at St. Luke’s Hospital in 
Newburgh, N. Y. For some time he was also Instructor in Radiology at the Long 
Island College of Medicine. 

He participated in two World Wars, as Lieutenant in the United States Army, 
World War I, and in World War II he served from January, 1942 to March, 1946 
in the Medical Corps of the United States Navy, in which he was separated from 
active service as a Captain. In World War II he served in the Pacific Theatre in 
the early days of the war. 

He was a charter member of the Osler Digest Society, and a member of The 
Medical Club of Brooklyn. He was a member of Delta Kappa Epsilon and Alpha 
Kappa Kappa fraternities, and was also an active Mason. He was a member of the 


4 1312 
4 
\ 


yy 


COLLEGE NEWS NOTES 1313 


Military Order of World Wars, Naval Order of the United States, the Association 
of Military Surgeons, and the Lawrence Lovell Post of the American Legion. 

Dr. Cramp held membership in the state and local societies and was a member 
of the New York Postgraduate Hospital Roentgenological Society, Brooklyn Roentgen 
Ray Society, New York Gastro-enterological Society, New York Society of Approved 
Roentgenologists, Associated Physicians of Long Island, and the Radiological Society 
of North America. He was a Diplomate of the American Board of Radiology and a 
Fellow of the American College of Roentgenologists. He had been a Fellow of the 
American College of Physicians since 1933 

Harotp R. Merwartu, M.D., F.A.C.P. 
DR. ROSWELL SCHIEDT FIDLER 

Dr. Roswell S. Fidler, F.A.C.P., Associate Professor of Pathology at the Ohio 
State University College of Medicine, and Director of the Department of Clinical 
Pathology at White Cross Hospital in Columbus, Ohio, died Monday, June 30, 1952, 
aged 53 years. Dr. Fidler finally succumbed after a six-month illness to bronchogenic 
carcinoma. 

Dr. Fidler received his medical degree from the College of Medicine, the Ohio 
State University, in 1925, following which he began his specialization in the field of 
his choice, pathology, under Dr. Ernest Scott at his alma mater. For a brief period 
he was pathologist to the Springfield City Hospital but soon returned to Columbus 
to become associated with the Department of Pathology at the University and to 
assume the Directorship of Laboratories at White Cross Hospital. He became a 
Diplomate of the American Board of Pathology, a Founding Fellow of the College 
of American Pathologists, a Fellow of the American Society of Clinical Pathologists, 
and a Fellow ef the American College of Physicians in 1944. He was an active 
contributing member of the American Heart Association and he was active in the 
Ohio Society of Pathologists. Dr. Fidler was a veteran of World War I and served 
as a member of the Selective Service Medical Advisory Board during World War II. 

Dr. Fidler was a constant guardian and champion of those moral and ethical 
principles which are the foundation stones of medical practice. He had an abiding 
conviction that the function of a private hospital, besides housing and caring for the 
sick, should be that of providing postgraduate medical education of the highest type 
to interns and residents. By his continuing interest and endeavors an unusually fine 
educational program was developed for intern and resident training at White Cross 
Hospital in Columbus. This was made easier through the close collaboration with 
the departments at the Ohio State University College of Medicine, where Dr. Fidler 
continued to serve in a teaching capacity to the undergraduate medical students. He 
maintained a constant interest in the progress of his science as it applied to better 
diagnosis and treatment in medicine, more particularly in the field of the cardio- 
vascular diseases, and his bibliography shows a constant yearly contribution to the 
medical literature. 

Most certainly Dr. Fidler was cut down in the prime of his medical career, and 
not only his family but his professional confreres, his patients, and his students have 
prematurely lost friend, counselor, and teacher. 

Cuartes A. Doan, M.D., F.A.C.P., 
Governor for Ohio 


DR. HAROLD INMAN GOSLINE 


Dr. Harold inman Gosline, F.A.C.P., was born July 2, 1888, in West Newton, 
Mass., and died July 18, 1952, in Provo, Utah, of acute myocardial failure. 
A graduate of Harvard College and Harvard Medical School, Dr. Gosline had 
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formerly taught at Harvard Medical School, Brown University, Baylor University 
College of Medicine, Southern Methodist University and Columbia University College 
of Physicians and Surgeons. Dr. Gosline, whose specialties were pathology and 
psychiatry, had formerly been on the staff of the Danvers and Worcester ( Mass.) 
State Hospitals, the New Jersey State Hospital at Trenton, the State Hospital for 
Mental Diseases, Howard, R. I., and Sing Sing Prison Hospital, Ossining, N. Y. 
He had also been Director and Chief Psychiatrist of the Dallas (Tex.) Child Guidance 
Clinic from 1923 to 1926, and had later become a member of the staff of the Bellevue 
Psychiatric Hospital. He was also connected with the Institute for Social Adjust- 
ment for seven years; and before becoming a Senior Physician at the State Hospital 
in Provo, he had served as Medical Officer at the Veterans Administration Hospital 
in Marion, Ind.; Staff Psychiatrist at the State Hospital in Butner, N. C., and as 
Clinical Director of the Woodward State Hospital and School in Woodward, Iowa. 

During World War I Dr. Gosline was in the Medical Corps of the U. S. Army 
and was Pathologist at U. S. General Hospital No. 19, Oteen, N. C. A major, he 
was Commanding Officer of the Third Army Laboratories in Coblenz, Germany ; 
and as a lieutenant colonel in the Reserves, he was Commanding Officer of the Sixth 
Hospital Center. 

In addition to having memberships in various state and local societies, Dr. Gosline 
was a Diplomate of the National Board of Medical Examiners and the American 
Board of Psychiatry and Neurology. He was a Fellow of the American Medical 
Association and a member of the New England Society of Psychiatrists, the New 
York Society of Clinical Psychiatrists and the American Psychiatric Association. He 
had been a Fellow of the American College of Physicians since 1940. 


DR. JOSEPH EMMET HIRSH 


Dr. Joseph Emmet Hirsh, F.A.C.P., was born February 28, 1898, at Shenandoah, 
Pennsylvania, and died September 27, 1952. During his early childhood his family 
moved to Birmingham, where he obtained his primary and secondary education. He 
received his bachelor’s degree from the University of Alabama in 1918, and was 
graduated from the University of Pennsylvania School of Medicine in 1922. Fol- 
lowing internship and residency training at the Philadelphia General Hospital, he 
spent periods in 1926 and 1934 in study in Vienna. He entered practice in Birming- 
ham in 1924 and soon became recognized as one of the leading internists of the south- 
eastern area. 

Dr. Hirsh became an Associate of the American College of Physicians in 1933 
and a Fellow in 1936. He was a member of the American Heart Association and the 
American Medical Association. He was certified by the American Board of Internal 
Medicine in 1937. He was active in civic and religious circles, and was one of the 
outstanding clinical teachers at the Medical College of Alabama, being a full Pro- 
fessor in that institution. He was one of the leading spirits in the Medical Round 
Table discussion group in Birmingham. Aside from his devotion to his profession, 
his outstanding interests were people and sports. He was especially devoted to the 
football team of the University of Alabama and had missed only three games in twenty- 
four years. His death occurred suddenly on the Alabama bench at a particularly 
exciting moment in the contest with Louisiana State University. Had he been given 
the opportunity to choose, he would almost certainly have selected sudden unexpected 
exitus at such an occasion. Only a few of his friends knew that he had suffered from 
angina pectoris for nearly fifteen years and that during that time he had not only 
met unflinchingly his numerous professional and civic responsibilities but had also 
retained a serene and gay spirit. The many hundreds of patients he treated for 
angina had no inkling that he would have been justified in saying, “Alas, poor shep- 
herd! Searching of thy wound, I have by hard adventure found mine own.” 
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His love of people transcended even his fondness for sports and his devotion to 
medicine. This was reciprocated, and few men have had more friends. If the com- 
plexities of the modern world prevented his living in “a house by the side of the 
road,” they only strengthened his réle as “a friend to man.” 

Tinstey R. Harrison, M.D., F.A.C.P. 
DR. OTIS BURGESS NESBIT 

Dr. Otis Burgess Nesbit, F.A.C.P., was born in Severance, Kansas, January 31, 
1871. He was a graduate in pharmacy of Valparaiso University; M.D. degree, 
Bennett Medical College in 1902; Valparaiso Christian Hospital, 1902-1910. He was 
Professor of Therapeutics, 1910, and Professor of Materia Medica, Pharmacy De- 
partment, 1906-13, at Valparaiso University. He was a member of the staffs of 
Mercy and Methodist Hospitals, and from 1902 to 1913 he practiced medicine in 
Valparaiso. 

Gary, Indiana, was one of the first cities in the country to employ a full-time 
school physician. About this time (1910) Dr. Nesbit became interested in public 
health and became President of the Board of Health, Lake County Health Commis- 
sion. He was Director of Medical Inspection, Gary Public Schools from 1913 until 
1940 when he retired. 

During the many years Dr. Nesbit served the children of Gary, he developed 
programs and technics that became patterns in the field of school health examina- 
tion, follow-ups and so on. He was a strong advocate for the extensive use of school 
and public health nurses. Even though some of the doctor’s ideas and programs were 
new and at times controversial, he was always respected by the profession and was 
active in his medical society. He was a past President and Secretary of the Porter 
County Medical Society, former Secretary of the Tenth District Medical Society ; 
Councilor, Indiana State Medical Society; Censor, Lake County Medical Society; a 
member of the American Public Health Association; and a Fellow of the American 
College of Physicians since 1925. 

Dr. Nesbit particularly loved the Dunes and was an authority on Lake County 
history and development of the Calumet region. In his later years he penned much 
information on the development of Lake County medicine, which will some day be 
of great value to the history of that fast growing and important industrial center. 

Dr. Nesbit retired from active practice in 1945, and died March 18, 1952, at the 
University Hospital, Ann Arbor, Michigan, of coronary occlusion. Surviving him 
are two daughters, Miss Allegra N. Nesbit, Gary, and Mrs. Alexander Oppenheim, 
Singapore. 


James O. Ritcuey, M.D., F.A.C.P., 
Governor for Indiana 


DR. EMANUEL BARNETT SCHOENBACH 


Dr. Emanuel Barnett Schoenbach, F.A.C.P., of Brooklyn, New York, died on 
September 6, 1952, of coronary thrombosis. He was born in New York City on 
November 11, 1911. He received a B.S. degree from Harvard University in 1933 and 
an M.D. degree from Harvard Medical School in 1937. Thereafter he served as an 
intern at the Mount Sinai Hospital in New York from 1937 to 1940. He was a 
Fellow and later an Instructor in Bacteriology and Immunology at Harvard Medical 
School and the Harvard School of Public Health from September, 1940, until January, 
1942. He returned to Mount Sinai Hospital as Resident from January, 1942, to 
January, 1943. He then moved to Baltimore, where he became Assistant Attending 
Physician and later Physician in Johns Hopkins Hospital during the period from 
1946 to 1951. He also served as Associate Physician in Sinai Hospital in Baltimore. 
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He was Consultant in the Clinical Research Unit of the National Cancer Institute 
and in Internal Medicine to the Veterans Administration Hospitals in that area. In 
1951 he assumed the position of Director of Medical Services at Maimonides Hos- 
pital and Professor of Medicine in the State University of New York College of 
Medicine at New York City. 

In 1941 Dr. Schoenbach served as a member of the Harvard Commission which 
was sent to Halifax, Nova Scotia, because of the epidemics of infectious diseases 
which were raging there at that time. He served as Consultant to the Secretary of 
War for Prevention of Epidemic Diseases in the Army and was Field Director of 
the Commission on Meningococcal Meningitis. He conducted investigations on diph- 
theria and diphtheritic polyneuritis in the Mediterranean and European Theatres and 
later became Assistant Administrator to the Army Epidemiological Board in 1945. 

Dr. Schoenbach was a member of Sigma Xi and Alpha Omega Alpha, a Diplo- 
mate of the American Board of Internal Medicine, and had been a Fellow of the 
College since 1950. He was a member of the American Association for Advancement 
of Science, American Public Health Association, Massachusetts Medical Society, 
American Association of Immunologists, American Federation for Clinical Research, 
Society for Clinical Investigation, Johns Hopkins Medical Society, Society of Hy- 
giene, Society for Experimental Biology and Medicine, and the Medical Research 
Club of Baltimore. He was also a Fellow of the American Medical Association and 
a Fellow of the New York Academy of Sciences. 

Dr. Schoenbach was a man of outstanding ideals. He had recently assumed a 
post of great potential importance, and it was a matter of deep sorrow to his confreres 
and to those who welcomed him in his new responsibility, that he was lest to Medi- 
cine at the peak of his productive career. 

Irvinc S. Wricut, M.D., F.A.C.P., 
Governor for Eastern New York 


DR. EARL JESSE THOMAS 


Dr. Earl Jesse Thomas, F.A.C.P., died at the age of seventy on May 23, 1952. 
Born in Findlay, Ohio, on October 7, 1882, Dr. Thomas gained his premedical college 
training at Ohio State University before seeking his medical degree at the University 
of Michigan Medical School, where he was graduated in 1905. He remained for his 
internship at the University Hospital in Ann Arbor and then returned directly to 
Findlay, where he became a member of the Medical Staff and Roentx.nologist to the 
Findlay Home and Hospital, becoming Chief of the Medical Staff in 1928. Dr. 
Thomas served as Secretary and Treasurer of the Hancock County Medical Society 
in 1926, and held lifelong memberships in the Ohio State Medical Society and the 
American Medical Association, and early became a member of the American Roent- 
genological Society. He was admitted to Fellowship in the American College of 
Physicians in 1926. 

Dr. Thomas worked faithfully and indefatigably in his local community until 
forced to retire November 1, 1947, after suffering a cerebral hemorrhage. 

Dr. Thomas’ life was one of service to his community and to the medical frater- 
nity, of which he continued to be a worthy member throughout a long life of service. 


Cuartes A. Doan, M.D., F.A.C.P., 
Governor for Ohio 
DR. PHILIP WORK 
Dr. Philip Work, F.A.C.P., was born in Fort Morgan, Colorado, June 20, 1888, 
and died in Las Cruces, New Mexico, July 1, 1952, where he had been assigned as a 
staff member of the Veterans Hospital. 
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He was graduated from .he University of Pennsylvania School of Medicine in 
1913, interned in what is now Corwin Hospital, Pueblo, did his residency in Phila- 
delphia General Hospital in 1914 and 1915 and again in 1920, and later did post- 
graduate work in Vienna, Austria (1930). He was Acting Physician and Clinical 
Director, Woodcroft Hospital, Pueblo (1914-19); Consultant in Neuropsychiatry, 
Colorado Fuel and Iron Co. (1915-22); Neurologist, Colorado and Southern Rail- 
road Co. (1920-35) ; District Neurologist, U. S. Veterans Administration (1919-22) ; 
Member of U. S. Pension Board, and was for a few years Secretary of the Colorado 
Board of Medical Examiners. 

Among the societies of which he was a member were the American College of 
Physicians, American Neurological Association, the American Psychiatric Association, 
the Philadelphia Neurologic Society, the Central States Neurologic Society, and the 
Association for Research in Nervous and Mental Diseases. 

Dr. Work had practiced his specialty of neuropsychiatry in Denver and was an 
active member of the staffs of most of the Denver hospitals. Before that he had 
practiced in Pueblo. Having served in both World Wars I and II, he attained the 
rank of Colonel and later served as Chief, Neuropsychiatric Service, Veterans Ad- 
ministration Hospital, Reno, Nevada (1946-48), later becoming Chief, Neurological 
Service, Veterans Administration Hospital, Gulfport, Mississippi. 

Dr. Work was active in medical teaching, in which field he attained a Professor- 
ship and became Head of the Department of Neurology, University of Colorado 
School of Medicine. He was also Special Lecturer in Forensic Medicine, University 
of Denver Law School. 

He was a member of Theta Delta Chi, Alpha Pi Omega and Sigma Ni fraternities, 
and had been a Fellow of the American College of Physicians since 1928. 

His death marked the passing of the last doctor in Colorado bearing the proud 
name Work, he having been the elder son of the late distinguished doctor and states- 
man, Dr. Hubert Work. 

ConsTaNTINE F. Kemper, M.D., F.A.C.P., 
Governor for Colorado 
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has been 


most 
effective...” 


Barowsky* recently studied the effect of various substances on distal colon — 
; stasis—finding that “Mineral oil had very little effect”—causing only an ; 
: annoying leakage. ‘“Enemata gave good results in rectal stasis only .. . . Anti- 
q 


spasmodics and sedatives had no efficacy... . the use of habit forming cathartics 


may be avoided in most instances.” 


> 


j He concludes that Metamucil “has been most effective in the most prevalent 

[type], distal colon stasis... .” 
®. , 

} METAMUCIL” is the highly refined mucilloid of 

, Plantago ovata (50°), a seed of the psyllium group, combined 

: with dextrose (50%) as a dispersing agent. 

*Barowsky, H.: A peniesiniieite Evaluation of the Common Measures Em- 

. ployed in the Treatment of Colonic Stasis, Rev. Gastroentero!. /9: 154 (Feb.) 1952. 
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indicate that Mandelamine 
is the preferred therapy in 
many prevalent urinary 
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a wide range of antibacte- 
rial potency, being effective 
against both gram-negative 
and gram-positive organ- 
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organisms may develop 
resistance to antibiotics and 
sulfonamides, resistance to 
Mandelamine has never 


been reported. 


Mandelamine 


consistently 
well-tolerated 


Extensive clinical findings 
attest to the safety of 
Mandelamine. There are no 
reports in the literature of 
blood dyscrasias, monilial 
overgrowth, or crystalluria 
following Mandelamine 
therapy. Skin rashes and 
gastrointestinal upsets are 
rare, and no irritation of 
the urinary tract results 
when Mandelamine is ad- 
ministered over long periods 
of time. 


Specify MANDELAMINE in « pyelitis « cystitis 

* pyelonephritis * prostatitis * infections commonly 
associated with urinary calculi or neurogenic bladder 

* pre- and postoperative prophylaxis in urologic surgery. 
Dosage: For maximum effect, adults should take 

3 or 4 tablets t.i.d., children in proportion. 


® Mandelamine is the registered trademark of Nepera Chemical Co., Inc., 
for its brand of methenamine mandelate. 


NEPERA CHEMICAL CO., INC. 


Pharmaceutical Manufacturers 
Nepera Park * Yonkers, 2, N. Y. 
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CHOOSING professional personnel for your clinic, hos 
vital or office is rapidiy becoming an exact science 
Jetalled data, verified records, the assistance of per 
sonnel “specialists” are replacing hasty judgments and 
unconfirmed personal impressions 
No doubt this trend partially accounts for the influx 
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well as the many listings of splendidly qualified candi 
dates at the Woodward Bureau these days. 
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ecutives recognize that they can depend upon the 
Woodward Bureau for 

Swift systematic service 

Reliable records 

Sensitive interpretation of the facts 

Accurate representation 

The know-how of medical placement 

the experience of over fifty years 

You will welcome the Woodward Bureau's handling of 
your professional personnel problems because it will 
measure up to your own exact standards, 
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YOUR ATTENTION 


To the advertising pages of this 
journal is recommended by the 
Advertising Committee. This 
committee controls the ac- 
ceptance of promotional ma- 
terial in the Annals of Internal 
Medicine in the interest of its 
readers. The committee ac- 
cepts advertisements only of 
worthy products or competent 
services offered by reputable 
firms. It refuses all that is 
irrelevant to the practice of in- 
ternal medicine. 


The Annals reader who exam- 
ines the informative and at- 
tractive advertisements in each 
issue takes one more step in 
keeping abreast of newer de- 
velopments in clinical medi- 
cine. 
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provides extra calories — 150 per 
ounce, in easily utilized form, for 
quick gain in weight and strength 
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due digestive burden...no reduc- 
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foods 
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more than iron alot 


...may be needed to accelerate recovery in 
microcytic hypochromic anemia. This is particularly 
true wher the anemia is the result of blood loss. In such 
cases, you will want to prescribe not only iron but 
all the elements known to be essential for the 
development and maturation of red blood cells. 
“Bemotinic” provides all these factors. 


Ferrous sulfate exsic. (3 gr.) . . 200.0 mg. 
Vitamin B,, U.S.P. (crystalline) . 10.0 meg. 
Gastric mucosa (dried) 

Desiccated liver substance, N.F. . 100.0 mg. 
Folie acid 

Thiamine HC! (B,) 

Vitamin C (ascorbic acid) .... 


In macrocytic hyperchromic anemias, “Bemotinic” 
will provide additional support to specific 
therapy, or may be used for maintenance once 
remission has been achieved. In many 
pernicious anemia patients there is a need for 
iron because of a co-existent iron deficiency. 


Suggested Dosage: One or 2 capsules (preferably 
taken after meals) three times daily or as 
indicated. 


No. 340—Supplied in bottles of 100 and 1,000 
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to prevent attacks in angina pectoris 


The prophylactic effectiveness of Peritrate in 
angina is thoroughly documented.’* Attacks are 
virtually eliminated in certain cases.' In others, 
they occur less frequently,’ or are less severe,'* 
nitroglycerin dependence is reduced** and ex- 
ercise tolerance increased.'** 


Effective in 4 out of 5 patients. In one study, 
78.4% obtained reduction in the number of 
attacks.’ “A high percentage of beneficial re- 
sults” — fewer attacks in 80% of patients — was 
obtained in another series.” Attacks not prevented 
were “less intense and of shorter duration.’ 
Results duplicated in private practice. Reports 
from more and more physicians are equally en- 
couraging. Many patients are obtaining complete 
protection against attacks, reduction in the num- 


ber of attacks or reduction in the severity of 
attacks, with adherence to a regular schedule of 
1-2 tablets 3 to 4 times daily. 

New, long-lasting, virtually nontoxic nitrate. 
Peritrate’s 5-carbon “branched chain” structure 
differs from the “straight chain” structure of 
older drugs. It is slowly absorbed (1-11 hrs.), 
and long-lasting (4-5 hrs.). 

Peritrate is virtually nontoxic. Mild and tran- 
sitory side effects occur rarely and are easily con- 
trolled. To date, tolerance has not developed in 
patients studied. 

Available: 10 mg. tablets in bottles of 100 and 500. 


1. Humpbreys, P., et al: Angiology 3:1 (Feb.) 1952. 
2. Plotz, M.: New York State J. Med., 52:2012-2014 ( Amg. 
15) 1952. 3. Perlman, A.: Angiology 3:16 (Feb.) 1952. 
4. Samuels, S.S., et al.: Angiology 3:30 (Feb.) 1952. 
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PERIPHERAL VASCULAR DISEASES 


The COLLENS 
SPHYGMO-OSCILLOMETER 


is a blood pressure apparatus and an 
oscillometer in one instrument—the 
most important diagnostic aid in 
Peripheral Vascular Diseases. . $42.00 


The U. M. A. THERMOCOUPLE 


is the standard the world over for tak- 
ing skin temperature. Any number 
of consecutive readings can be taken 
without lag or calculations of any 
kind. Additional junction for taking 
intra-muscular readings 


The COLLWIL INTERMITTENT 
VENOUS OCCLUSION APPARATUS 
is the accepted and simple method of 
treatment for Peripheral Vascular Dis- 
eases. It is effective in creating a 
collateral arterial circulation. Com- 
plete with two cuffs $177.00 
(Also available on monthly rentals) 


U. M. A. INC. 


56 Cooper Square, New York 3, N.Y. Phone: Algonquin 40924 


Please Mention this Journal when writing to Advertisers 


42 
i 
{ i { rT 
{ 
4 
for literature. 
. 


*. 


ANNALS OF INTERNAL MEDICINE. 


OFFICIAL PERIODICAL OF THE AMERICAN COLLEGE OF PHYSICIANS 


EDITOR 
Maurice C. Pincorrs, M.D., Baltimore 


= . 


ASSISTANT EDITOR 
W. CLoven, M.D., Baltimore 


ASSOCIATE EDITORS 
DAVID P. BARR, M.D., New York James H. Mrans, M.D., Boston 
Rosger A. COOKE, M.D., New York 0. H. PERRY PEPPER, M.D., Phila. 
James J. WARING, M.D,, Denver 


EXECUTIVE SECRETARY 
EDWARD R. LOVELAND, Philadelphia 


Réitorial Ofice—University Hospital, Baltimore 1, Maryland 
Executive Office—4200 Pine Street, Philadelphia 4, Pa. 
Place of Publication—Prince & Lemon Sts., Lancaster, Pa. 


All correspondence the 


and for iew should to the Editor. B are 
te conform to the following style: 

4. Doe, J. B.: What I know about it, J. A. M. A. 96: 2006, 1931. 


Six illustrations per article are allowed without cost to the author, Beyond this number 
actual cost of illustrations. 


sperm caren 


2 
Repar For each article published, there will be furnished gratis reprints A 
a wanted the order slip muist be returned to the printer at the time corrected galley are % 
sent to the Editor. ~ 
viewed menghly\in ‘the ANNALS. Authors and publishers wishing to submit such material 
, should send it te the Editor. Since it is not ible to review a!l books submitted, a monthly = 
- list of all those received will be published ih the review section. = 
a tn 4 Susscarrmor. This periodical is issued monthly, new. volumes beginning with the Janu- ? 
ary and July numbers of cach year. peice, per annum, : $10.00, 
i United States, Canada, Canal Zone, Hawaii, Puerto Rico, Philippine Islands, 
Central and South American ries, ar to bons 
fide medical students, interns and residents num- 
bers furnished upon application. Single : $1.25. 
Checks should be drawn to the order of remitted 
through the Executive Secretary's Office. 
a subscriptions to the Awwais, inquiries concerning membership in the American College x 
é Physicians, et cetera, should be addressed te the Executive Secretary. Books aad reprints a 
| et. presented to the College Library should be addressed to the Executive Secretary. 3 
- & 


